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EXECUTIVE SUMMARY

This economic analysis of the Emergency Supply Expert System (ESEX) is one of three
studies being provided to the Defense Logistics Agency (DLA) under KPMG Peat Marwick
delivery order F7-04 of Contract F33600-90-D-0223.

Our report is in accordance with the concepts of DLAM 7041.1 Economic Analysis of May
1985 and PA&E Draft Guidelines, but is tailored to meet the following client requirements:

"* document the original estimate (premodernization) for investment cost and anticipated
benefits of implementing ESEX. The sources of this data included an ESEX Executive
Summary Report/Business Case dated February 1992, historical budget data, and
informal program plan and cost estimates prepared in the 1987-1992 time period.

"* analyze and aggregate, actual costs incurred through fiscal year 1992 for development
and implementation, and estimate benefits where the system has been in place for
sufficient time to have an impact.

"* project remaining ESEX implementation and maintenance costs for the period fiscal year
1993 through 2001 and estimate accrued benefits for the same period.

Following these steps, we then provide appropriate before and after comparisons and return on
investment/payback calculations.

Introduction and background

ESEX development began in 1990 to improve customer service at the Emergency Supply
Operation Centers (ESOC) within the DLA Defense Supply Centers (DSC). Each ESOC
responds to worldwide customer telephone inquiries, initiated by Department of Defense
(DoD) military services and other agencies who order equipment, parts, and consumables from
the DLA logistics infrastructure. Telephone inquiries typically are made to submit a
requisition, check on a requisition status, modify a requisition, or check the availability of a
stock item. ESEX automates the process of answering routine customer service requests that
come into the ESOC each day, and provides quick, accurate, customer information withminimal time spent on hold. In May 1992, ESEX was chosen by the Joint Logistics Systems
Center (JLSC) as the DoD standard system for ESOC operations. As a result, ESEX is now
also called Defense Supply Expert System (DESEX).

The system was introduced in 1990 at the Defense Industrial Supply Center (DISC) where it
has been in operation since July 1991. ESEX was installed at the Defense Electronics Supply
Center (DESC) in September 1992 (operational on October 8, 1992) and at the Defense
General Supply Center (DGSC) in October 1992. These sites were the sources of actual ESEX
performance statistics.

ESEX is comprised of automated voice response system (AVRS) engines, system software, a
programmable transfer switch (PTS), and an Ethernet local area network (LAN). The LAN
connects the logistics data mainframe computer to the AVRS. The AVRS translates touch tone
pulses into data that the mainframe can understand and manipulate and return requested,
information to the customer in English language words. The Programmabe Transfer Switch
(PTS) distributes call workload between the individual AVRS engines.

Methodology

The study team gathered statistical data from the three sites currently operating ESEX within
DLA. Through trips to two ESOCs, the Peat Marwick team was able to participate in a system
demonstration, view the system hardware configuration, and analyze actual managerial
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statistical reports. Workload data were readily available within the ESEX statistical reports
and were used for benefit determination. Data were accumulated from sites not visited through
extensive telephone interviews.

Premodernization scenario

The premodernization scenario in this analysis was defined to include original estimates of
system functionality and associated cost and benefit estimates as defined in planning
documents prepared early in the program life. The idea to implement an automated system to
answer routine calls originally stemmed from a DLA employee suggestion. The original
system analysis and requirements document (SARD) was prepared in November 1986 and
included specific system requirements. Based on the SARD, a request for proposal (RFP) for
development of an AVRS was released for solicitation in 1989. The RFP requirements were a
further enhancement to the requirements presented in the SARD.

No extensive program cost estimates or economic studies were conducted at ESEX program
initiation. In 1987, an informal estimate to procure one limited variant AVRS was found to be
approximately $58,000 (fiscal year 1987 dollars). A similar document was found indicating a
potential savings of 3 GS-5 supply clerks at a total savings of $46,050 per year (fiscal year
1987 dollars - DISC only) was possible with implementation of a voice response system. In
February 1992, DLA prepared an executive summary report, which on a very high level
documented costs and benefits associated with ESEX implementation. The report estimated
remaining equipment costs to be $1.1 million, but it did not include sunk software development
costs or implementation costs prior to March 1992. Maintenance costs were estimated at
$85,500 a year beginning one year after the equipment was purchased. Benefits on a
DLA-wide level were estimated to be $510,000 annually, resulting from a 17 employee
reduction. Exhibit 1-1 summarizes the two original estimates.

Exhibit 1-1
Original Estimates of Costs and Benefits (000$)

FTY8 FYN6 F FY FY93 FYN FY93 FY14 FY9" FY96 IOTAL
131987 Economic Aminynk (FY 87S)

Invesment $58 so s0 s0 s0 s0 S0 s0 so0 s S 53

N USavi onCm) (12) 46 46 46 46 46 46 46 46 46 403
Not SaviaCot) (FY 93S) ($15) $55 SS3 $51 s o4 48 546 544 543 $41 S415

FY 92 FY 93 FY 94 FY9 5 Y Y96 Y 97 FY9 9 FY 99 FYN FY 61 TOAL
2 E•.cu•, Summery Ripn (FY 9M$)

, Iumem N#A $1.160 50 s0 50 s0 50 s0 50 s0 1.160
Operatio 0 0 86 86 86 36 86 86 86 86 614

Net SUview(Cm) SO ($650) 5425 52 5425 W5 5425 5425 S425 5425 $2,746

I adume for am id a*
2 E•---. fw al DLA Am

Incurred costs and accrued benefits

ESEX was designed to perform the same top level functions the operators performed without
automation. However, ESEX has allowed the ESOCs to be more efficient. Since ESEX was
contractor developed, functionality and actual costs for design, procurement, implementation,
and maintenance were documented through executed fixed price delivery orders. Actual
expenditures began in March 1990, and through September 1992 totaled $1,546,095. This
includes development, procurement, and installation of the ESEX system at DISC, DESC, and
DGSC.
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As discussed previously, initial ESEX installation occurred at DISC in July 1991, followed by
DESC in September 1992, and DGSC in October 1992. As of the time of this study, the
following impacts have been observed as a result of ESEX.

"* DISC ESOC is reducing its customer service staff by three personnel effective January
1993. Extrapolation of this savings correlates with DESC and DGSC planned or actual
savings, and is used in projecting the balance of savings across the three remaining
DSCs. These savings begin to appear in fiscal year 1993 and are quantified and shown
in the Future Costs and Benefits section of this study.

"* ESOCs with ESEX are now meeting previously unserviced demand. DISC workload
has increased from an average of 12,715 to 33,820 monthly calls. DGSC has increased
its average monthly calls from 13,214 to 21,739 over a two month period, and DESC has
realized an increase from 15,539 calls to 23,358 over three months of operation. Cost
avoidances associated with personnel required to meet this increased workload
(unrealized customer demand) equate to approximately 19.9 workyears at DISC. A
time-phased build up of these projected savings are shown in this section for DISC
(through fiscal year 1992), and for all centers, fiscal year 1993 and beyond, in the
following section.

A summary profile from program inception through fiscal year 1992 is shown in Exhibit 1-2.
Due to the nature of the development contract, an immaterial amount of system maintenance
has been incurred as of the end of fiscal year 1992.

Exhibit 1-2
Incurred Casts and Benefits (Through FY 92)

(Actual Year Dollars)

FY90 FY91 FY92 TOTAL

Iavestmmt
Hardware $0 $419 $329 $748
Software 205 252 226 683
Odoar . 6 71 Wl

Total Investmenat $205 $707 $634 $1.546
HardweM imbenam a a 0 R

TotaOCW t $205 $S707 $634 $1,W46
Total Cost (FY 93$) 229 750 657 1,637

Cadisavings 9 Q a
Not coub saupI/(cout) ($229) ($750) (6•) ($1,637)
Cot Avoidsnw Q IV 62 7

Ne total tivimp/(cost) ($229) ($600) ($56) ($W

Future costs and benefits

Future ESEX costs to be incurred include the costs associated with ESEX implementation at
three remaining sites: the Defense Personnel Support Center - Medical (DPSC-Med), the
Defense Personnel Support Center - Clothing and Textile (DPSC-C&T), and the Defense
Construction Supply Center (DCSC). Annual maintenance expenses for ESEX equipment are
also included in this section. Benefits are presented in two categories:
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0 cash flow (personnel) savings: Using DISC, DESC, and DGSC actual experience and
extrapolating for the balance rji the centers, it is estimated approximately 15.7 workyears
at a cost of $457,088 will I ; saved annually DLA wide.

* cost avoidance: Assuming workload increases similar to those observed at DISC,
DESC, and DGSC will occur at the remaining 3 centers, approximately 53 workyears
per year ar.m being avoided to meet the projected workload.

Exhibit 1-3
Future Costs and Benefits (FY 93 and beyond)

(FY 93 000$)

FY61 FY N FY 95 FY % FY9" FY N FY9" FY90 FY61 TOTAL

TOW ivem4 56%4 50 so so so so so 50 $0 5694
fRbwu Mummim U Z 1• 112 112 11 112 . 12 In 112 0,

TeOWdCe" S725 S117 $117 5117 S117 S117 5117 S117 $117 51461

Cub .sykeg m2 45 457 45 25 4M 45M 45A 452 23M I
Ntm=16 sawkpu(emt) (5453) S340 $340 5340 5340 $340 S340 S340 5340 U1.267

Cons Avokica J1W L.e4 JIM 1.1 1.10 IJ& Im4 i4 Lud i.=2
Nethotal avp'(m,) 5730 51.904 51.904 S1.904 1U 5904 N 1.904 51.904 S1.904 515$6

Summary

A summary comparison of the original economics of ESEX (the fiscal year 1992 Executive
Summary Report) and actual history plus future projections is shown in Exhibit 1-4. Financial
ratios are shown in Exhibit 1-5.

Exhibit 1-4
Summary Comparison of Costs and Benefits

Incurd m.d Futre Comb mWd henefi (FT 93 $NO)
FY96 FY91 FY92 rY93 rY94 FY9 rY9 FY97 FY 9 FVY5 rYe6 rFY1 TOTAL

Tud ldvsm S5 57075634 5694 50 so SI 0 so so so s 5 o0 SZ240
,,d=m , Mdnwnuu a 2 3 1 12 1 1 M1n U 2 UZ 1 112 11 2N

TOlWCost 57 0W7 4 572 5117 5117 S117 5117 5117 $117 S117 S117 53.37
Ted Cm( MY 93$) W29 750 657 725 117 117 117 117 117 117 117 117 3,298

Camubms 0 0 0 a a 42 45 457 452 451 452 451 451 32I=
Nad '- bbp*) (C= (5750) (S657) ($453) 5340 S340 5340 5340 S340 W340 S340 S340 6631

Cost Avoidlow a =1 112 L .M M" i d M" i 4 1" L4 IAN im I
NPimdbgmI(.eu) (S229) (5600) (556) $730 $10904 1.04 $1.904 51,94 51L904 $1.904 $1,904 51.904 $15.077

L99 Executive Summary Report Com nd MeWemfi (FY 93 $No9)
FY92 FY 93 FY94 FY9" FY9 FY97 FY 9 FY"9 FY69 FY01 TOTAL

Excoive Suammwy Report (FY 93S)
invmuenm N/A 51.160 so 5) 50 so so 5) so so $1.160
Opmuiao 0 0 36 36 36 36 36 36 36 36 654
Savins 9 £9 •o £ m = = = = £9 £M£ LW

Nao SaviKqCo@) 50 (510) 545 $425 S425 5425 425 5425 5425 S4 S2,746
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Exhibit 1-5
Financial Ratios

Personnel Only Total Savings DLA EA

Net Present Value ($000) $1,298 $10,385 $1,540
Discounted Payback 2.51 0.50 2.80
Savings Investment 2.96 16.70 2.55

Notes: - DLA 1992 Excaive Senmy Repan
- Exchles nveumnmat incuw p•ior w FY - Excludes invesanem cost am•ud pnor to FY93

- Thai savings incudes 53 FTE cost avoid-a - Dons no addmus cost avindus to mee woskicad
- Bquaes to 15.5 FTE cash savings uuamialy - Equasms to 17 FME cuh savings anundy

I_- Sunk 5 costs on indjjgmin f rl na - Suvk cons not included in firmci•il raios

In summary, the 1992 DLA executive summary economic analysis estimated a 17 person
savings valued at $510,000 annually. Current estimates of annual cash savings stem from
personnel reductions (excluding cost avoidances) of 15.7 full time equivalents. The current
analysis contains costs from program inception through fiscal year 2001. These costs total
$3,298,000 in fiscal year 1993 dollars. Excluding sunk costs, total investment and operations
costs were estimated at $1,661,000. The DLA executive summary economic analysis only
included costs occurring in fiscal year 1993 or later. Therefore, the DLA report should be
comparable to this analysis when sunk costs are excluded. In fact, the DLA cost estimate of
$1,844,000 does correlate to the current estimate that excludes sunk costs. Combining the
personnel cash savings with these investment and maintenance costs yields the net values and
basis for the financial analyses presented in Exhibit 1-5.

When cost avoidances associated with processing an increased work load are included, the
current estimates change dramatically. The net present value increases to $10.4 million, the
discounted payback decreases to one half of one year, and the savings investment ratio
increases to more than sixteen. All discounted costs and benefits are presented in the report
summary, Section 7.

In addition, the following non-quantifiable benefits are the result of ESEX:

Improved Customer Service. The significant increase in customer usage of the ESOC
resource since the introduction of ESEX is a clear indication of improved customer service.
Customer productivity has been enhanced through decreases in time wasted waiting on hold for
a customer service person, or being inadvertently disconnected and having to repeat the inquiry
cycle.

Improved Material Readiness. ESEX provides a tool for anticipating and avoiding
priority system supply problems.

Better Application of Resources. ESEX has enabled DLA management to focus
dwindling personnel resources on value added knowledge work as opposed to routine tasks. In
particular, DLA has been able to shift resources from the phone operator sections to Intensive
Management sections and special projects related to priority item backlogs.

Improved Data for Management Decisions. ESEX generates automated reports on the
nature of customer requests, type, source frequency, time, and many other parameters which
provide insight to DLA managers.

1.5
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INTRODUCTION AND BACKGROUND

The purpose of this economic analysis for DLA is to analyze the life cycle costs and benefits
for the development and implementation of ESEX. In our report, we analyze the original
estimates of costs and benefits made early in ESEX development. We next document the
actual costs and benefits that have accrued through the end of fiscal year 1992. Flially, we
estimate additional life cycle costs for full implementation and additional benefits to be accrued
through fiscal year 2001.

ESEX was developed in 1990 and 1991 to improve customer service at ESOCs within DLA.
The system automates the process of responding to routine customer service requests at the
ESOC each day, and provides quick, accurate information to the customer.

Emergency supply operations centers

The ESOCs are designed and staffed to be service-oriented organizations capable of
expeditiously responding to urgent requrements. DLA currently operates six field ESOCs.
The four hardware DSCs are: DCSC in Columbus, Ohio; DESC in Dayton, Ohio; DGSC in
Richmond, Virginia; and DISC in Philadelphia, Pennsylvania. DPSC in Philadelphia,
Pennsylvania, houses two ESOCs: DPSC-C&T and DPSC-Med. Each ESOC manages a
particular class of National Stock Numbers (NSN). Exhibit 2-1 gives a brief overview of the
variety of commodities serviced at each center. The centers perform general inventory
management, procurement, and quality assurance functions for their assigned commodities.
DLA currently manages approximately 3.2 million NSNs through its supply centers. Although
not the primary managers of the items, the ESOCs are directly involved when emergencies
arise.

Each ESOC must respond to worldwide customer telephone inquiries initiated by DoD military
services and other agencies, regarding requisition submission, status, modifications, and stock
availability. Each ESOC has staff available to assist customers 24 hours a day, 365 days a
year. Although each center is organized slightly differently, each ESOC generally devotes a
section to customer service. The size of the customer service section varies with the size of the
supply center, but on average there are approximately six to eight operators available to handle
ESOC customer calls; a smaller staff is available during off-peak hours.

Our study was conducted at a time when several reorganization and realignment initiatives
were ongoing at the supply centers. A number of these initiatives are affecting the current
structure of the ESOCs. For example, DISC is transitioning to a Commodity Business Unit
structure which is a departure from a traditional functional orientation to a product orientation.
Such a product orientation will be comprised of teams which include inventory managers,
contracting specialists, ESOC personnel, and others focused on commodity groups. Other
supply centers are considering similar realignments. The impact of these oganizatil
changes on our study is added complexity in assessing personnel savings as compared to
organizational sffing movement.

ESOC missions and functions

The missions and functions of the ESOCs are described in the following documents. DLAM
5810. 10, Organization of DLA Field ActivIties (December 1986), requires that the ESOC
Customer Assistance Section "process high priority requisitions and follow-ups received by
telephone and written means, and that the section prove status and stock informtion."
According to DLAM 4140.2, Supply Operations Manual, Volume IM Defense Supply Center
Operating Procedures (June 1982), "ESOC personnel will react promptly to urgent follow-
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ups, status and/or supply assistance requests received by telephone, message, and so forth
during normal or other than normal duty hours. To ensure this capability, DSCs will assure
that existing computer and/or information systems are operational and scheduled to provide a
daily flow of information and/or status to either ESOC or the customer as applicable." In DoD
4000.25-1-M, Military Standard Requisitioning and Issue Procedures (May 1987), it is stated
that priority 01 (mission critical), 02 (emergency), and 03 (routine) documents will be
processed when "data patterns and narrative message facilities are not available" and"exception data are absolutely necessary to convey the true urgency of the requirement and the
exception data cannot be transmitted in an exception document."

Exhibit 2-1
Defense Supply Center General Commodity Descriptions

CS ~DESC D S
cranes. derricks. miningl. Telecommnuncations Equipment s

Aircraft, vehide, and engine Weapon Systems: So qimn
r guided nusuWe components. remote Transportaton SuppliesWeapon ystems control system, launchers, WepnSytm

guided oine hand equpment A.DP Equiment motors. batteries, camras.
\solid Awels, chemical

DISCDPSC[.-Med DPS1C-C&T
Geea hd :Hospita Supplies Clothing

nt.blsscesnasPharmcutcl Supplies:
Medical. dental, airgical, and fabric. yam. notions, dtiead

beslaboatory suple and bliselanou:

sequipmet housold fuhinuings
M in ce als 

t)Ia .flags. ingm a

The role of the ESOC at each DSC is outlined in the "Organization, Missions, and Functions"
manual for that particular DSC. This document is the individual DSC's version of DLAM
5810.10. It details the missions and functions of the supply center by directorate, branch, and
section. The ESOC acts as the central point for customer problems, complaints, reconciliation,
and follow-up for issue priority group one requisitions. ESOCs are generally divided into two
major sections: the Intensive Management Section and the Customer Service Section. An
illustration of the general layout of staffing at a DSC ESOC is provided in Exhibit 2-2. This
illustration serves only to outline how staff is allocated at the ESOC. At each DSC ESOC there
may be any number of sections for intensive management or customer service.

Intensive Management Section. The Intensive Management Section resolves critical
supply problems that have an impact on the worldwide materiel readiness of the United States
Armed Forces. This section manages and controls high priority supply projects and materiel
obligations. Critical supply problems are handled in this section. This area may direct that
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Exhibit 2-2
ESOC Branch Sections

ESOC Branch

Office

SIntensive Intensive

Management Management
Section Section

Customer
Service
S ection

new or additional procurements be made or inventories be consumed, or it may order the
recoupment of materiel from property disposal. The Intensive Management Section is also
responsible for developing and maintaining records of recurring supply trends, conducting
studies to establish causes of these trends, and identifying and recg orrective
actions.

Customer Service Section. The Customer Service Section handles the majority of
cutomer inquiries and is the primary focus of this analysis. The customer service operators
receive and monitor telephonic and message requisitions and requests for status for all issue
priority groups. This section responds to all supply assistance messages, requests for foreign
militay sales price and availability, and inquiries concerning requisition status. The Customer
Service Section also acts to ensure that assets are found to fill high priority requisitions during
both regular and off-duty hours. This section is directly affected by the implementation of
ESEX.

Size and scope of ESOCs

Owing to the urgent nature of the requisitions processed at each ESOC, it is necessary to hav
staff available to handle customer inquiries around the clock, 365 days a year. The majority of
customer inquiries occur during rgulir business hours; however, calls can come in to the
center at any time. Prior to the implementation of ESEX, the typical ESOC was capable of
handling app o•iately 8,000 to 10,000 calls per month, but even processing this large volume
of calls, customers were routinely required to wait upto 20 or 30 minutes during peak periods
before reaching a human operator. With ESEX, the FSOCs have been able to process up to
three times the workload with greater efficiency and no increase in staffing.

2.3
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ESOC customers

The typical ESOC serves a variety of customers including the military services and DoD
agencies. For example, the ESOC at DISC serves approximately 13,000 military customers,
with the vast majority of the calls coming in from the top three or four customers each month.
Some of DISC's larger customers include the Air Force Logistics Command with bases at
Robbins, Hill, and McClelan Air Force bases, and Naval Aviation Depots (formerly known as
Naval Aviation Repair Facilities (NARF)) with bases at Jacksonville and Pensacola.
Approximately 10 percent of all transactions are for sales to foreign military such as Saudi
Arabia and Israel, who purchase aircraft parts through the ESOC at DISC. Each ESOC has
different customers based on the NSN class that it services.

Existing methods prior to ESEX

Prior to the implementation of ESEX, the Customer Service Section processed inquiries in a
largely manual fashion. An Automatic Call Sequencer (ACS) took the incoming calls and
placed them in a first-in, first-out (FIFO) sequence. Calls would wait in a queue until an ESOC
operator's telephone line became available. Since there were generally more lines coming into
the ACS then there were lines going out to the ESOC operators, callers had very little chance
of avoiding a wait. Each operator's phone had a two-position switch. When the switch was in
the active position, the handset would appear "busy" to the ACS and the customer would
remain in the FIFO sequence until a line became available. Exhibit 2-3 illustrates this process.

Exhibit 2-3
Pre-ESEX Call Sequence

Pub calls in aF3
sequence teleph=m

lInes

ESOC Operat-

When the ESOC customer did finally get in touch with an operator, the inquiry could begin.
The operator manually answered the telephone, then input the customer data on a requisition
inquiry via computer terminal to the mainframe. After the necessary data were retrieved, the
ESOC operator relayed the requested information back to the customer. This process
continued until the customer had completed all required transactions. In some instances,
customers waited in the queue to speak to the ESOC operator only to find out that the ESOC
operator couldn't help them, and that it would be necessary to transfer them to an inventory
manager (IM). The actual transfer could result in a variety of actions. The customer could
reach an IM on the first try, be transferred only to get placed on hold again, or, in the worst
case, be disconnected during the transfer and have to place another call to the ESOC to begin
the process again. The various steps in this process are shown in Exhibit 2-4.
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Exhibit 2-4
Pre-ESEX Customer Service Process

Now• wocopnn Oltm~amp

"4-'*--b

This process was cumbersome and did not satisfy the ESOC's mission as outlined in DLAM
4140.2, DSC Operadng Procedures (June 1982) to "react promptly to urgent follow-ups,
status and/or supply assistance requests received by telephone ... during normal or other than
normal hours." The DoD Inspector General (IG) noted these shortcomings in a report on DSC
ESOCs.

Inspector General findings

A DoD IG report dated March 5, 1986, found that there were significant requisition backlogs at
all ESOCs. The IG finding essentially gave DLA two options: hire additional staff and install
new/upgraded equipment or install an automated system. The IG reported that "the foregoing
situation results in a degradation in meeting the military issue priority time frames as well as
dt war readiness condition of weapon Systems of the military services." In the am report,
the DoD IG tasked DLA to obtain and maintain adequate and skilled pesnnel accelerate the
delivery of high speed electronics equipment, and provide necessary command attention
commensut= with the ESOC mission of high priority support of customer requIrments and

the ever increasing backlog of order/Infomtion processing. ESOC staffing at that time was
inadequate to handle the large volume of customer calls coming into the center; they could not
adequately fulfill the mission of ESOCs as stated by the DoD J inspection. Many customer
requests were not being answered when the system was manual for the sole reason that there
was not any adequate means of meeting the huge demand for service. Additionally, as proven
by the significant increase in inquiries after ESEX implementation (apoxiatel 165 percent
at DISC), considerable unserviced demand existed which was not evident to GAO or DLA.

The dt of an elecuonic AVRS was DLA's response to the IG's findings. The system
was originally planned to be no more than an elaborate answering machine; functionality was
limited to a few basic operations.

Orgnal plan for voice respomne system

A DLA employee p.ovkded the original idea for voice automaon. The original system
cotf * consisted of a inicomputer, voice-response unit (VRU), otwar to access the

application software. The custouur would call the ESOC customer mvice
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telephone number and an automated voice would respond with a welcome message followed
by a question asking the caller if he/she required stock availability information. If the customer
did require this information, he/she would be directed to depress the number "1" on the
telephone keypad. The caller would then be directed to key in the NSN. After the requested
data was entered, the system would reply "yes" or "no," depending on whether there was stock
on hand. The caller could also make an inquiry concerning the status of specific document
numbers by depressing the number "2" on the keypad. (Since this would require the use of
both alpha and numeric characters, this capability would have to be incorporated.) The third
and final option would be to press "3" and be connected to a supply clerk in the Customer
Service Section. These original plans, over time, evolved into ESEX.

ESEX

The original functional requirements gradually expanded in scope to cover much broader
functionality and to make ESEX a system that could easily be expanded in the future. System
functions now include features to allow the user to make stock availability and/or requisition
status checks, place new requisitions, and modify existing requisitions. (The ability to transfer
to an inventory manager from within ESEX has been defined as a requirement by the Navy.
The inclusion of this feature will require future modifications to ESEX.) Upon connecting
with ESEX, the user is greeted by a friendly, human voice that guides them through a series of
menu selections, and prompts which assist the user in navigating through the system. ESEX
was designed so that the expert user can skip through the recorded explanations if they already
know the path to the selections they want to use.

Industry use of similar technology

Automated voice response technology similar to that used at the DSC ESOC& is becoming
increasingly popular in industries ranging from banks and electric companies to restaurants and
automotive repair shops. According to Rob Reid of Information Access Company, "Voice
information processing technology can help companies reduce labor costs by automating
tedious telephone answering and basic message response." 1 Boston Edison, an electric
company in Boston, Massachusetts, implemented a voice response system in its call center.

Boston Edism

Boston Edison provides electricity for over 645,000 customers, mostly residential, for the
greater Boston area, which encompasses a 30 mile radius and includes over 40 cities. The
customers dial a customer service call center with questions concerning billing, service
interruptions, new service applications, power loss, conservation requests, and meter readings.
Prior to implementing an AVRS, the staff of 56 agents was manually processing over 20,000
calls a week. The full staff is available between 8:00 AM and 5:00 PM, Monday through
Friday, with some staff members working extra hours and Saturdays to assist customers. There
is also a special crew available 24 hours a day to take emergency calls. Owing to the extremely
high volume of customer inquiry calls, Boston Edison realized there was a great need to
improve efficiency at the call center.

During the 1987/1988 time frame, volume was increasing at a 10 to 15 percent rate per year
and wait times were approaching six minutes per call. Only 80 percent of the calls were being
answered; the remainder of the callers hung up while waiting on hold. It was becoming
increasingly difficult to provide an adequate level of customer service at the call center.
Boston Edison was hard pressed to find a cost-effective way to improve service and increase

I Reid, Rob, 'New Emern Applicmim for Voice Infomation Processing," loformaoon Access Company
volume 25, number 12, Wge 43.
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productivity without increasing staff. Because of regulations prohibiting a rate increase for
three years, it was critical that Boston Edison meet these constraints. Voice processing
technology was the solution. After tallying the types of calls that were coming into the center,
removing routine questions from the queue seemed to be the answer.

In 1990 Boston Edison installed their voice response system, Information Express.
Information Express has improved the call center answer rate by almost 13 percent, reduced the
number of abandoned calls from 20 percent to 7 percent, and enabled agents to spend more
time with customers handling complex inquiries. Since implementation, the number of
incoming calls has increased 20 percent; however, wait times have been dramatically reduced.
Customers ate now able to use the system to check account balances, track payments, or find
out when their next meter reading is scheduled. Eighty percent of calls are answered within 30
seconds and 92 percent are answered within one minute. "There's no doubt that the strategic
use of technology has helped us to improve customer service. From virtually every vantage
point, the benefits of technology at Boston Edison are evident. Our service results speak for
themselves - and the word is efficiency." 2

LL Bean

Other companies are also exploring the advantages of linking telephones to mainframe
computers using different types of technology. LL Bean, a Maine-based mail order house for
outerwear and camping supplies recently installed a new system in their customer service
department. When a customer calls LL Bean, the system automatically detects the caller's
number using a caller ID function. If the caller has called LL Bean before, the system
automatically pulls up a record of prior purchases and displays that information on the
computer screen before the operator. Clerks can answer the call by saying, "Hello, Mr. Smith,
are you enjoying your new tent you bought last month?" LL Bean reports that customers are
impressed with the service, in addition to that benefit, the need for customers to provide
operators with their name and address is eliminated. If a caller is calling for a second time
about a problem, the call is automatically routed to the same agent who handled the call
previously. This type of functionality, while not "voice response technology", also improves
customer service.

New technology is being developed

The basic features of a voice response system are becoming fairly standardized, customers key
in necessary data via their touch-tone phone, and information is relayed back to them by a
human voice. However, new technology is being explored throughout the industry that may
even further expand the benefits of a voice response system. Two of those newer features are
"Whisper Service" and interactive fax capabilities.

Whisper ServiceL This feature, used by Boston Edison in conjunction with their AVRS,
is designed to improve efficiency in assisting customers after they have been transferred from
the voice response system to an operator. Callers who wish to speak to an operator can press 0
at any time to be transferred. Transfers activate the "Whisper Package" software, which
enables the operator to know who the next caller will be before answering the call. The
software retains the customer's account number and whispers the number into the operator's
headset before the call is transferred. This allows the operator to access the customer's account
before picking up the phone. This feature streamlines service, is personalized, and eliminates
the need for customers to repeat their account numbers.

2 Toledo Ml A., Speaklng of EIcincy, Say Hello D Voice TeCIoIogy," Science and Tec o. voumhe
129, =mber 11 ,pops 38.
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Interactive Fax. An interactive fax program integrates a company's automated voice
response system with a fax server. Michael Sisselman, director of sales and marketing for
Menu Fax, an interactive voice response restaurant hotline serving the New York City area,
said, "It's hard for the average caller to both process and scribble information down. By
sending callers a hard copy via fax, callers can visibly have the information in front of them."
Other companies have used interactive fax capabilities to fill out electronic forms, order,
receive, and view hard copies of data and images requested and/or processed via telephone and
received via fax machine.

Based on discussions with DLA personnel, hardware associated with ESEX has fax capability;
however, additional hardware would be required to actually utilize this feature. Because the
current contract does not include the additional equipment required for fax capability, DLA
would have to investigate what contracts exist that would satisfy its requirements. Therefore,
as ESEX stands today, fax capability is not available to DLA.
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ANALYSIS METHODOLOGY

This analysis provides an economic perspective of ESEX as it was originally planned, as it has
actually been implemented through 1992, and as it is projected to operate through the end of
fiscal year 2001. To meet these objectives, separate evaluations of the costs and benefits
during the three different time periods are necessary. The first period, referred to as the
premodernization scenario, includes the original estimates of costs and benefits made prior to
fiscal year 1992. The second period, called incurred costs and accrued benefits, analyzes costs
and benefits that have actually been accrued through fiscal year 1992. The final period, called
future costs and benefits, begins with fiscal year 1993 and extends through fiscal year 2001,
and projects estimates of additional costs and benefits.

Within the context of the system development Exhibit 3-1
life cycle, the ESEX system is in the later portion Life Cycle Development Phases
of the implementation phase. Exhibit 3-1
illustrates the phases of the system development Phase 1 Concept 1987-90
life cycle and their relation to ESEX. These Phase 2 Development 1990-91
segments illustrate the concept, development, Phase 3 Implmenaion 1991-93implementation, and post implementation phases Phase 4 Post Implementation 1993
of the ESEX system. The three sections of this
analysis - premodernization scenario, incurred
costs and accrued benefits, and future costs and benefits - focus on portions of phases in the
life cycle process.

Existing documentation

Because all scenarios in this economic analysis were predefined, existing documentation
regarding each scenario became the key to performing this analysis. The ESEX system has
been documented from the development stage through implementation; however, the
documentation of the initial conept phase of ESEX was both the oldest and most difficult to
obtain. Because the design and impleent ation of ESEX were performed by a contractor, cost
data were available through analysis of the basic contract and subsequent delivery orders. In
contrast, because the processes ESEX automated were unique, typical docmentation such as
labor standards and workload flow metrics were unavailable. Documntation reviewed
included nmerous briefings and memos as well as con-ractor proposals, system specifications,
and user's manuals. Appendix A contains a list of all existing documentation reviewed during
the course of this study. Through the assimilation of existing ESEX documentation, we were
able to gain a thorough understanding of the evolution of ESEX from a system that performs a
few basic operations to the completed ESEX that DLA operates today.

A variety of sources of data were tapped to piepar this analysis. As a final source of
informtion, we were able to obtain and analyze actual lmnagemen leve statistical repot- that
ESEX provides. As discussed later in this report, ESEX provides mom accurate mangemen
data in a more timely manner when compared to the manual method of estimating workload.

DocunmentatoW mpplemented with interviews and remerch

To provide a complete analysis, written documentation was supplemented by conducting
interviews with msonnel both at headquarters and at individual ESOCsL This was done to
ensure accurate ins of documenion and to provide depth to our overall
understanding of ESOC functions and ESEX's capabilities. Psonnel with an understanding of
ESEX's developmet and/or current usage were sought. The study team made several visits to
DISC and DGSC and spoke to ESOC personnel at each DSC. Appendix B lists all personnel
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interviewed during the course of this analysis. These interviews allowed the team to get first
hand information regarding how the implementation of ESEX changed the way of doing
business at the ESOCs. The Peat Marwick team was also able to actually observe ESEX in
operation and witness a demonstration of its features.

ESEX statistics

ESEX was designed with functions that allow ESOC management to compare the performance
of ESEX at different points in time and obtain a profile of the organizations that are calling
ESEX. Statistics are gathered for system information (including per call data, usage data,
system totals), maintenance information on a per line basis, and customer information (details
of who is calling ESEX and what kinds of transactions are performed). These statistical reports
were obtained and thoroughly analyzed by the study team to aid in the quantification of system
workload and benefits.

Benefit estimation

User interviews and extensive analysis of workload statistics were employed in order to
develop an estimate of the accrued and potential benefits associated with implementation of
ESEX. The interviews generally focused on how the implementation of ESEX changed the
way ESOC personnel performed their work. Initial investigation focused on DISC, since
ESEX was in operation for over one year at this ESOC. However, workload data used in the
analysis was gathered from all sites.

Review of initial findings

Information gained from separate interviews was compiled, organized, and summarized. This
information was then reviewed with ESOC personnel for adequacy and reasonableness. The
results were presented both verbally and in written form to ESOC personneL Further
investigation was conducted as necessary to address issues raised during the discussion. In an
attempt to verify information to the widest degree possible, our findings were then circulated to
other ESOC personnel and supply personnel knowledgeable about ESEX. In addition to
reviews by functional personnel, data gathered during this analysis were also reviewed by
representatives from DLA Headquarters.

Major asumption

Throughout the course of this analysis assumptions were made to properly define the scope of
our investigation and permit the comparison of relevant costs and benefits at three different
points in time. The following subsections provide background information and justification
regarding these assumptions. Assumptions can be grouped into four broad categories:

"* global considerations
"* personnel assessment
"* cost avoidance
"* incurred costs

Global considerations

Assumptions concerning the general parameters of this analysis are categorized as global
considerations. Effective dates of the analysis are presented followed by a discussion of sunk
costs, incremental costs, and a workload extrapolation methodology. Finally, financial
presentation assumptions are described.
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Effective dates. Premodernization cost and benefit estimates include preliminary DLA
estimates made prior to fiscal year 1992. This analysis was completed in the first quarter of
fiscal year 1993; therefore the date of this study for analytical purposes is the first day of fiscal
year 1993, i.e., October 1, 1992. This date also serves as the ending point for the collection of
accrued cost and benefit data. Our analysis ends with fiscal year 2001, approximately eight
years after full system deployment and contains cost and benefit estimates for fiscal years 1993
through 2001.

Sunk cost evaluated. This analysis evaluates the costs and benefits of ESEX at three
time periods, two from a historical perspective. Because of the nature of this analysis, sunk
costs are included to enable comparison of original estimates and actual costs incurred,
however per DLAM 7041.1, Economic Analysis, they were not used in calculating net savings
or investment indicators.

Only incremental costs considered. Also in accordance with DLAM 7041.1, only
incremental costs are considered when determining future system costs; therefore, a cost that
would occur equally with or without ESEX was not included in this analysis. This is to permit
a comnarison of only the relevant costs and benefits.

Workload extrapolation methodology. ESEX has been in operation at DISC the
longest (mor than one year) of all the DSCs; therefore, our investigation of workload
associated with ESEX focused on DISC. Based on our analysis of DISC workload data, it was
determined that the ESOC workload, both calls and transactions, increased dramatically upon
the installation of ESEX. In addition, workload data were analyzed for DGSC and DESC for
the period ESEX had been in operation at each site. The data also revealed a large increase in
the ESOCs' workload upon implementation of ESEX.

An average percent increase in workload experienced at the ESEX sites was calculated and
applied to the workload manually processed at the non-ESEX sites. Our study team assumes
that workload increases at the three remaining ESOCs will approximate the increases
experienced at DISC, DGSC, and DESC.

Beyond fiscal year 1993, it was assumed that DLA would experience a steady state workload.
While the consumable item transfer is ongoing and will increase the number of NSNs managed
by the centers, other events such as base realignment and closure, troop drawdowns, and
inventory reduction initiatives are having a negative impact on workload. Because it was not
possible to estimate the impact of each of these initiatives with any degree of accuracy, it was
assumed that the net effect would be a steady state workload.

Financial base year is rfscal year 1993. In accordance with the statement of work and
discussions with the DLA Operations Research and Economics Analysis Office (DLA-LO),
fiscal year 1993 dollars are used to express costs, benefits and cost avoidances. Although other
year dollars, such as historical then year, may appear at certain points in the study, all
summaries, comparisons, and net present value calculations are in 1993 dollars.

Discount rate is 10 percent. In accordance with DLAM 7041.1, a 10 percent discount
factor was used for this study. This rate is based on the Office of Management and Budget
(OMB) circular A-94 which has been updated since the commencement of this analysis and
now specifies various discount rates for different types of analyses. Because this analysis
compares actual costs and benefits to DLA's original expectations of costs and benefits
developed using a 10 percent discount rate, the use of a 10 percent discount rate in this analysis
will allow for comparison. However, in anticipation of future compliance with the updated A-
94, Appendix C contains a summary of all cost and benefit data using a 3.4 percent discount
rate. This rate was extracted from Appendix C of the revised circular A-94. Since highly
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unusual inflationary pressures are not expected over the course of the analysis, no additional
inflationary effects were incorporated in any part of this analysis. In addition, the discount rate
was applied using the continuous discount method, as recommended by DLA-LO.

Benefits loaded at 29.55 percent. Benefits were loaded on the fiscal year 1993 annual
salaries at a rate of 29.55 percent, in accordance with DLAM 7041.1. The components of the
29.55 percent benefits loading are:

* 21.70 % retirement
* 1.45 % Medicare
* 4.70 % insurance
* 1.70% other

Personnel assessment

ESOC personnel savings are the largest quantifiable benefit of ESEX. In Exhibit 3-2 we
developed an average burdened salary of ESOC personnel by site for use in benefits
quantification. Filled positions were identified through the use of DISC, DESC, DGSC, and
DPSC-C&T supply operations personnel rosters and interviews. Because data were not
available for DPSC-Med, DPSC-C&T personnel figures were used as a proxy. Each ESOC has
several different types of sections, as mentioned previously, but the Customer Service Sections
are affected most by ESEX. Therefore, all benefits and cost avoidances were developed using
the cost associated with the Customer Service Sections, as presented in Exhibit 3-2. These
costs were used to develop cost per call estimates. General schedule (GS) pay is based on
calendar years. Since our calculations require that a salary be applied to a fiscal year, pay
levels were calculated using 1/4 of year I and 3/4 of the next year to arrive at a fiscal year
salary.

Cost avoidance

The single largest impact of ESEX operation has been the ability to meet a workload almost
twice its former size with fewer personnel. This fact has at least two dimensions:

"* prior to ESEX, there existed significant unserviced customer demand which was
unknown as to type and amount, and

"* that demand can now be estimated and quantified.

In our study, we quantify and present this ESEX productivity improvement as a cost avoidance.
Our basic assumption is that the anticipated workload is defined as that level of customer
activity observed since implementation of ESEX. To meet that workload without ESEX would
require the addition of customer service staff. Note, that the Inspector General mandated that
the ESOCs either implement an automated system, or add additional staff to process increased
workload. The cost of that additional staff is avoided through implementation of ESEX. This
concept is additionally described and correlated in the body of our report by comparing cost per
call figures before and after ESEX.

Incurred costs

While the dollar value of all actual costs were well documented through the development
contract delivery orders, the timing of these expenditures was not. The DISC delivery order
included the development cost of ESEX plus hardware and software for implementation.
Because the software development occurred during fiscal year 1990 and 1991, the total
software development expense was allocated evenly between fiscal years 1990 and 1991.
Implementation costs for DISC were assumed to be completely incurred in fiscal year 1991.
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Exhibit 3-2
Average Burdened Customer Service Salaries

Customer Seric Sectiom

DISC DOSC DESC
Annal Anmul Annal

Perwn Fimen Psnnl Fmet Persn E.m
Os- 9 3 593,637
OS- 7 1 25,515 1 $25,515 1 $25,515
GS- 6
OS- 5 7 144,197 7 144,197 12.5 257.494
GS- 4
05- 3 1 16,403

Total 12 $279,751 8 $169,712 13.5 $283.009

Average I-o-mloye $23313 r
Average cost with beneffinIS

Total average cost (with benefits) $28,326

Custoame Service Seionus

DCSC DPSC-MWn DPSC-C&T
Annal Anmual

0s-9 $31,212 1 $31.212
OS- 7 1 $25,515 3 76,546 3 76,4
0S- 6 3 66,882 3 68,882
Os- 5 10 205,99
GS- 4

ToW] 11 3,1510 7 $176.640 7 $176&W40

Average cost with beuaes1JM0, 1$32,691

TOWa averaw cost with benefits) S2988
IDMc (" d) wa u•- .vab DP'SC (CAT) wa md a ymy.

Future costs

Because delivery orders were not signed for all sites as of the date of this analysis, some
1oe were made regarding fitre implementation costs. Because the DESC delivery

order did not contain any extaneou costs (security or c=s software), the DESC delivery
order was used as a basis for future implementation costs. Averaes of the DGSC, DESC. and
DPSC(Mcd) delivery orders wer used for the following cost categories:

"* site surveys
"* on-site installation
"* opermaw and technical training

In addition, based on past DLA expeience, it was assumed that future sites would require two
9600 baud modems - in contrast to the four purchased by DESC
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PREMODERNIZATION SCENARIO

The premodernization scenario is defined to include all original estimates of system
functionality as well as associated cost and benefit estimates. This section provides historical
functional descriptions of ESEX, documents changes as they developed over time, and
provides estimates of implementation and development costs from available sources. Finally,
benefit estimates from the period prior to ESEX's actual implementation are documented. In
Sections 5 and 6 of this report, any deviations in functionality, costs, and benefits are
addressed.

Pre-ESEX functional description

Prior to implementing ESEX, the ESOC Customer Service Section was responsible for
processing the vast majority of customer information requests that came into the ESOC.
Because this was largely a manual process, it was extremely difficult to answer all the calls in a
timely and efficient manner.

As calls came into the ESOC, they were sent into the Automatic Call Sequencer (ACS). The
ACS placed each call in a first in-first out (FIO) queue to await an available ESOC operator.
At the typical ESOC there were 16 phone lines going into the ACS, but only eight outgoing
lines to the individual ESOC operators. Because there were more incoming phone lines then
phone lines to operators, many calls were placed on hold. To further complicate the issue, the
ESOC operators' phones had a two-position switch. The switch could be placed in the "off"
position if the operator was taking another call or busy with other work. As a result, the ACS
would view the line as "busy," and no calls would be sent to that operator's line until the
switch was returned to the "on" position. This feature once again increased the chances of the
caller remaining on hold for an extended period of time.

When the caller reached an operator, the caller could begin the process of requesting the
vop s of information from the ESOC clerk. In the Customer Service Section, requests
ranged from a stms check on a particular item's availability or an existing requisition to a
modification or cancellation of a requisition. The necessary data were then retrieved by the
operator by logging on to the mainframe via hisiher personal computer and querying the
Stadar Automated Materiel Management System (SAMMS) database. In some instances,
the customer would request information available only from an inventory manager (IM). In
these cases the ESOC operator would transfer the caller to an IM in the supply section. This
could result in putting the caller in another queue. In some instances, the transferred call was
disconnected and never reached supply. In this case, the caller's only option was to try calling
the ESOC again.

ESEX funlouaaim ty

The original idea to automme the processing of sme telephone calls coming into the ESOC
came from a suggestion submitted by a DLA employee in July 19853. The idea was well
received and was gradually enhanced to become the system in place at the ESOCs today.

Emploe mqeutum

This DLA employee noted that a substmtial number of cumer telephmne inquiries involved
reques for requmsition ratus. (Infrmation that was readily available in the nminfrime in
most instances.) The DLA employee went on to recommend that a "sries of telephone

3 DLA Suangu 464-LS.• July 9. 195.
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numbers ... be established where status calls could be answered by the computer without
human intervention." As a second requirement, the employee proposed that the caller should
also have the option of entering requisitions via telephone. The final requirement was that the
system must be available 24 hours a day, seven days a week, without the need for personnel
monitoring the phones waiting for unpredictable phone inquiries.

Systems analysis and requirements document

The requirements for an Automated Voice Response System (AVRS) began to crystallize as
time progressed. The original SARD was prepared in November 1986. This document
examined the AVRS concept on a deeper level than had previously been discussed. The
proposed AVRS was to consist of a minicomputer, voice response unit (VRU) software, and
application software. Following is a description of the original system requirements extracted
from the general information section of the SARD:

The customer would call the ESOC customer service telephone number. An automated voice
would respond with a welcome message and then ask if the customer requires stock
availability. If affirmative, the customer would be directed to key in the National Stock
Number using the telephone numeric keys followed by the asterisk (* )button to signal
completion. The system would respond to the customer with an automated response, "Yes,
there is stock on hand" or "No, theie is not stock on hand." Also, the system should be able to
satisfy inquiries concering status of specific document numbers. The customer would depress
the number two on the telephone numeric keys to access this mode. Since the document
number consists of alpha and numeric codes, a system would be developed to satisfy the
requirement. Once the customer keyed in the document numbers, the automated voice
response would provide the status. If the customer wanted to input an off-line requisition, the
number three should be depressed which would connect the customer to a supply clerk in the
customer service section.

Request for proposal

The RFP for development of an AVRS was released for solicitation in 1989. The RFP outlined
the specific requirements DLA wanted as components of their AVRS. Section C of the RFP
(General Requirements) summarized the specific components/functions of the system. These
requirements were a further enhancement of the requirements presented in the SARD.

The specific requirements for the AVRS to be installed at the ESOC were that it:

"* support a minimum of 12 (maximum of 256) incoming telephone lines

"* accept alpha, numeric, and alphanumeric input or output data

"* forward calls for operator assistance for rotary telephone callers

"* forward calls when operator or IM assistance is required by any caller

"* contain automatic answering with a welcome message, user instructions, and a menu
consisting of the following four items:

-stock availability
-status of document numbers
-transfer to operator
-instructions for using system

"* contain optional menu items for requisition submission or modification
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"* include polling software to determine if the system is functioning-the automatic
answering feature should play a "system unavailable" message if the system is not
functioning

"* have timer and time-out features, which will guarantee that no caller is connected to
the system for too long a period

"* have the ability to erase all input after the last terminator character allowing
customers to erase erroneous entries

"* provide voice repeat of all input/output data

"* contain 500 words of speech with expansion capability

"* provide a standardized system for tabulating call statistics

The original estimates of costs and benefits associated with the development andimplementation of ESEX were based on the levels of functionality described in the two
previous sections.

Original estimates of costs

The supporting documentation associated with the first set of requirements (the SARD) and an
executive summary report that was recently compiled by DLA provided the most complete
estimates of implentation and development costs available. Original estimates to implement
ESEX varied as functionality changed over time. The variation in estimates is due to the
gradual evolution of ESEX from a suggestion box idea to the modern system that exists today.

1W67 economic analysis costs

A summary level economic analysis was performed in 1987, prior to the start of system
development The system functionality covered by the 1987 economic analysis mirrors that
which was documented in the SARD; however, cost estimates did not provide for the complete
functionality as specified in the SARD. A major assumption made in the 1987 economic
analyis was that application software was to be developed based on all numeric data input by
the caller despite the SARD requirement of both alpha and numeric capability. Special
programming would have been required to handle alpha characters and therefore was not
included in this estimate. Note also that only very basic vocabulary was to be provided by the
VRU and that the costs for application software were for rather straightforward rements.
Additional vocabulary could be added at the cost of approximately $500 per word in addition
to the base cost of approximately $20,000.

The original estimate for the total cost of an AVRS in the 1987 study was $58,000 (fiscal year
1987 dollars); the implementation cost for one unit included a minicompute, a VRU, VRU
software, and application software. A co-ummication monitor such as IBN's Customer
Information Control System (CICS) was required to link the mainframe and the VRU. The
costs associated with a CICS were rather high and were not included in the cost estimate.
Rather, an alternate approach was chosen. The 1987 economic analysis estimated costs bases
on installing a minicomputer as a stand alone unit to interface between the mainframe and the
VRU. All of the software, including the application and the control software, would reside on
the minicomputer.
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ESEX executive summary report

In February 1992, DLA prepared an executive summary report, which documented, on a
summary level, future costs and benefits associated with ESEX implementation. This study
compared the costs associated with operating the ESOC in a largely manual fashion to the costs
associated with operating with ESEX in place. The analysis spanned a period from 1993
through 2002. However, since it did not include any 1992 and prior sunk costs, the estimate
was incomplete. Remaining equipment costs were estimated at $1.16 million. To show an
accurate original estimate, we attempted to locate the estimates of fiscal year 1992
expenditures; however, the initial cost estimates were not available. Furthermore, the costs in
the report were not broken down into general categories such as hardware and software.
Further investigation did not reveal any supporting data. Annual maintenance costs were
estimated at $85,500 beginning one year after the equipment was purchased, but supporting
documentation specifying the type of maintenance these estimates included was not available.

The cost estimates contained within the executive summary report have been documented here
to provide a basis for comparison to other estimates. It should be noted that supporting
documentation for executive summary cost estimates was not available. Nor was any
information available describing the system functionality associated with these costs.
Exhibit 4-1 illustrates the two estimates. The following subsections document original
estimates of benefits. These estimates were obtained from historical studies, which also lacked
supporting documentation and explanations.

Exhibit 4-1
Original Cost Estimates

DLA Documment Equipawnt Cost Mainaum
1987 Economic Analysis 1 $58.000 (F'Y 87$) not psovided
1992 Executve Swummary Report 2 $1,160M(X (1Fy 93$) $85,500 annually

2 Anl DI.A Sites

Original estimates of benefits

Limited documentation exists of the original estimates of benefits expected to accrue as a result
of ESEX implementation. The only two sources discovered after careful research were the
1987 economic analysis and the 1992 executive summary report. Each document presents
varying degrees of expected savings--one study included savings estimates for one center, the
other included DLA-wide estimates.

1987 economic analysis savings

Original estimates of expected benefits contained in the 1987 economic analysis were based on
a voice response system with limited functionality. The voice response system was expected to
replace three GS-5 supply clerks at a total annual savings of $46,050 (fiscal year 1987 dollars)
at DISC. The economic analysis noted that this estimate was very conservative. In addition, it
was expected that ESOCs would be able to provide better, more productive service to their
customers with this system in place. Prior to the completion of this economic analysis, data
gathering and polling were carried out to arrive at some preliminary estimates of savings.
These preliminary benefit estimations were slightly lower than what the official economic
analysis later predicted. Initial expectations were that the system would be able to
automatically process approximately 10,000 availability requests per month at DISC, thereby
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saving the workload of two GS-5 supply clerks for a total savings of $30,700 (fiscal year 1987
dollars). No attempt was made in this study to extrapolate the benefits to a DLA-wide level.

ESEX executive smunury report

The executive summary report estimated benefits on a DLA-wide level. This summary
estimated that 41 employees were required to provide the support necessary to manually
process customer inquiries. With the implementation of ESEX, the executive summary report
estimated that only 24 employees would be needed to provide the required support. The
average annual cost of an employee, including fringe benefits, was estimated at $30,000 per
year (average cost of a GS 5/7 plus 30 percent fringe benefits), resulting in an annual savings
of $510,000 (fiscal year 1993 dollars) DLA-wide. There was no mention of utilizing these
clerks to support other ESOC functions with backlogs of pre-existing workloads. Furthermoe,
the methodology used to determine these savings was not included in the analysis.

Summary

Exhibit 4-2 illustrates the original estimates of investment costs and benefits made through
fiscal year 1992. Since the 1987 economic analysis includes costs and benefits for only one
DLA site, and the executive summary repo contains estimates of costs for all DLA sites, a
direct comparison between the two estimates cannot be made. However, to keep all estimates
in a constant year dollar, all savings have been discounted to fiscal year 1993 dollars.

Exhibit 4-2
Original Cost and Benefit Summary ($000)

FY57 IT r9 FY'6 VY9 FY 91 FY92 F Y93 FY94 FY9" FrY6 TOTAL

bal SD so so sO o so 9I so so SID

N1•w&KQn (12) 46 46 46 46 46 46 46 46 46 40
No st giON* (PY 938) (015) as5 so3 151 49 s 4o 546 W 44 5o 541 5415

FPY9 F92 " %fN "F M FY FY9 WFY fYf" FY96 fYry TOTAL
3 Bmmlm=:|_ ("/$)

ImI IA SUNsO so so so so so 00 so S1.10
OPmuim 0 0 f6 86 96 K6 a 96 86 06 6"4

Nst~w6VAe 50 (SW94 54"3 543 84350 3 625 5423 SW 425 $50 S.746

Hr"
! Iin/ hm emy

2 R- fra§ .A am
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INCURRED COSTS AND ACCRUED BENEFITS

This section documents what has actually occurred from the time ESEX was in the design
phase, through its development and actual leme.nation, until the end of fiscal year 1992.
Any significant variations in ESEX's current functionaLity from original plans are included in
this section along with an analysis of accued system costs and benefits.

ESEX

The major component and principal cost driver of ESEX's hardware is the AVRS engine. The
engine is the "heart" of the system. It is here that the touch-tone phone pulses ae translated
into data that the mainframe computer can understand and manipulate. This is also where the
"voice" that responds to the caller is generated. The data from the mainframe computer is
translated to English language words to convey the necessary information to the caller.

Each ESEX has been designed to simultaneously handle twenty-four incoming cans; each
AVRS engine handles 24 phone lines. The possibility of downtime is avoided by the use of a
"hot stand-by" engine. Essentially this serves as a backup unit should there be any
malfuntions in the main engine. Each ESEX has a combination of one engine and one
stand-by for every twenty-four telephone lines. The stand-by engine can also serve as an
inexpensive means of expansion to forty-eight lines-of course, this expansion comes at the
expense of back-up capability. The actual transfer from the main engine to the stand-by engine
is handled by the programmable transfer switch (MTS). The PTS distributes the call workload
evenly among the engines in addition to performing the function of automatic switching to the
stand-by engine. The engines are connected via Ethernet LAN to the mainframe via a series of
switches and modems. Exhibit 5-I outlines the major components of ESEX.

The ESEX that was implemented exceeded the original foundation level functional
requirements in several areas. Among these areas is the ability to provide detailed management

reotreal-time statistics, and unattended operation. ESEX provides readily available reports
that tck total number of calls received, type of trantsactions, user identification, duratim of
cal, number of calls abandonor dcnected, and a variety of other data. Thes reports are
acc,1umut for a day, a week, a month, or an entire year. This type of detail can contribute to
sccessful management of the ESOC by aiding in staffing decisions. Real-time statistics ae
always readily available at a glance. The anager can look at any one of the ESEX monitors
and instantly see what engines are operational, how many lines am occupied, and the peak
number of simultanos calls for the day. Finally, ESEX was designed to run completely
unattended. The system design utilizing the PTS eliminates dhe need to have an attendant
monitoring the system. If there is a failure, the MTS automatically switches engines. However,
became some ESOC customers have rotary phone, as ppsed to much tone, operatmos must
still field calls at the ESOCs.

Varladom from original ESEX plan

As the design and developmen of ESEX progressed, the system gradually expanded to include
features not originally specified in the original mrst for proposal (RFP). Optional features
became the standard, a fail-safe design was introduced, and a variety of design features o

improv syste user friendliness were incorporated. These additions did not materially change
the system's originally planned functionality:, rather they enhanced the design.
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Exhibit 5-1
ESEX System Diagram

NMI-%24

L-___J _I=•. .,I--

Additional features were incorporated

The ESEX that is in operation today contains expanded capabilities when compared to DLA's
initial expectations as docuented in the RFP. The RFP discussed two optimal main meu
features but did not deem their inclusion as necessary to ESEX's design. These functions
(requisition submission and modification) we included in the final system design by the
conti.ctor. Based on ESEX-generated Satstc, these feaus a$n currently not heavily
utilized; however, the option is available for the customer in the event that there is a true
emergency and no other means are available Io submit or modify requisitions. It should be
noted that these functiom we previously peformd by ESOC personneL

Fail-safe system design

The combination of the ITS and the hot stand-by engine, which were both previously
discussed, virtually eliminates the chance of a complete sym failore. The M Plays the role
of system "traffic cop" by distributing the wo=odevenly amnong engines and auitomatic
switching between engines in the event of a malfuncdon. Thse features combine to anduce a
system that is available to the customer 24 hour. a day, seven days a weeL 1This is anoher
additon to the RFP system requirements.

U r friendly operatio.

A variety of featum have been included in ESEX that increase the ea with which a customer
may interac with the system Shortcuts have been incorporated so that exeine user nam y
q kly g, throu voow listening syste po therenie. to ly
expertu n- do not even haw to watt fbr the lmpts aall=fthey niow what data n• 0be
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entered. Another feature saves on extraneous key punch entries. Data already entered during
the session in previous transactions or fields is automatically reutilized wherever possible.
Default field values have also been incorporated so that the caller will not have to enter any
data already available within the system.

Alphabetic character entry has been simplified to improve user interface. ESEX has been
designed so that once the caller understands the formula for entering alphabetic characters, they
can easily complete any transaction without working off a grid to translate the letters to the
numbers on the telephone keypad. To enter a letter, the caller presses the asterisk (*), followed
by the key containing the letter, followed by the position of the letter (first, second, or
third, 1,2,3,) on the key. For example, to dial an "E," the caller enters asterisk (*), 3, 2. This
design feature simplifies navigation through the system and removes the chance of having
customers who would not want to interact with the system if it were excessively cumbersome.
Exhibit 5-2 illustrates a few of the basic functions that are provided in the main menu of the
ESEX system.

Exhibit 5-2
ESEX Function Locator

A "Help" feature was also incorporated into the design. If a caller is in the middle of a
transaction and does not understand what to do next, he/she can easily access the system help
feaurd b ig aleing )* (strk,* asterisk, 4taccess help. To exit help at any time during the
message, the caller dials *(asterisk), *(asterisk), 9. At this point, ESEX places the caller back
at the exact point in the transacton where they originally accessed the help function.

ESEX costs inc.rred through fiscal year 1992

Because ESEX was contractor developed, actual costs for design and implementation are
clearly documented in exe~cuted delivery orders from Contract DLA-HO0-90-D-O010 with
Radix U. Actual expenditures for ESEX began in March 1990 when the first delivery order
was executed. The following subsections document all related costs incurred to date as well as
any budget detail data that have been made available to the study team.

1.3
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ESEX development costs

The cost associated with the development of custom ESEX software was a one-time cost that
was captured under the delivery order executed at DISC for the original prototype ESEX.
Custom software expenses totaled $410,549. As previously noted, these costs have been
spread evenly between fiscal year 1990 and 1991.

ESEX implementation costs

Exhibit 5-3 documents the total implementation costs for the three ESOC sites with ESEX
installed as of fiscal year 1992, summarized by total costs for hardware, software, and other.
The custom software development described above is not included in Exhibit 5-3. "Other"
costs include operator and technical training, site preparation, and user's guides. An exact
breakdown of costs for each ESEX by site is included in Appendix D. Variations in cost totals
are a result of the inclusion of site-specific costs. The ESEX at DISC varies from the other
sites' systems in that DISC has been configured to handle a larger number of phone lines: 48
instead of the standard 24. As a result, DISC has two engines and two hot stand-by engines
compared to one at each of the other sites. Procurement of other system components also
increased in volume to accommodate the increase in telephone lines. These variations combine
to dramatically increase the cost of the DISC ESEX. It should also again be noted that each
site requires custom installation tuning and modifications to fit the specific commodity that the
site handles. A final variation affecting total site cost is the inclusion of the one-time cost for
an ESEX security enhancement system in the DGSC delivery order. This system will be
installed at all ESEX sites; however, the cost will only appear once, under the DGSC delivery
order.

Exhibit 5-3
Total Actual Implementation Costs (Through FY 92)

DISC DGSC DESC TOTAL

Hamdware $419,393 $162,833 $166,202 $748,428

Software 46,484 198,202 27,751 272,436

TOTAL $501,590 $398,486 $235,469 $1,135,544
DISC hwdwan bmchid four magms (0 =52,113 a); DGSC kwdun malty maumnamm (5170,451).

Dw lo==ming tosals ma to a

Security software. Modification number 01 to delivery order number 0002 was signed
on September 30, 1992, obligating $170,451 to be spent on a security enhancement system for
all ESOC sites. Since funds were obligated in fiscal year 1992, the costs associated with the
security software will be considered an incurred cost despite the fact that as of January 1993,
the software had not been installed. The security software will have class C2 functionality.
With this system in place, users will be required to utilize an ID number and password if they
desire to submit a requisition or modify an existing requisition. Class C2 security requires that
each person having access to the system be accountable for his or her actions. Each person
using the system must have a security clearance equal to or higher than the highest
classification of data processed in the system. Currently, no classified data is processed by
ESEX.
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Maintenance costs. As of the end of fiscal year 1992, only immaterial maintenance
costs have been incurred. Section H, Special Contract Requirements, of the development/
implementation contract states that the "Government shall not be charged, parts or labor, for
the maintenance of any system software or system component provided under this contract for
the one year following the successful Standard of Performance for Acceptance..." As a result
of this provision, maintenance expenses will begin in fiscal year 1993 for the ESEX at DISC.

In-house costs. Although some internal DLA costs may be attributed to ESEX
implementation, it has been assumed that these costs are not material to the analysis. These
costs would include time spent monitoring contractor performance by headquarters and field
activity personnel, site preparation time spent by DLA personnel, and other incidental costs.
While some of these costs exist, their effect on this analysis is not significant.

Delivery orders

Individual delivery orders are executed for each site where ESEX is implemented and for any
additional provisions that may arise during the course of implementation. ESEX requires some
degree of fine tuning to meet the individual requirements of each individual site. As of the end
of fiscal year 1992, ESEX was installed at DISC, DGSC, and DESC; a delivery order has been
signed for DPSC-Med, and the two remaining sites, DCSC and DPSC-C&T, are still awaiting
delivery orders.

The firm-fixed price contract contains a price schedule documenting all the required items and
associated unit prices for completing the prototype ESEX and all subsequent follow-on units.
The prices quoted are not subject to escalation for the duration of the five-year life of the
contract; however, a provision is included noting that maintenance prices quoted are subject to
a 5 percent per year escalation. At the time of this writing, one maintenance-related delivery
order has been executed, without the inflated maintenance cost. It has been assumed that
maintenance costs will not be inflated since the first delivery order was written without the
inflated prices.

The price schedule contained in Section B (Supplies or Services and Prices/Costs) of the
contract includes all items that may be needed to complete the ESEX system. Exhibit 5-4
illustrates items and associated prices required to install an ESEX at a typical ESOC. Because
DESC does not have any unusual items included in its total price, this site was chosen to
illustrate the typical ESEX costs. Other sites, DISC and DGSC in particular, have costs
included in their delivery orders, such as the custom software design and security enhancement
system-related costs, that may be misleading when determining a typical total standard
installation price. The one-time software costs that were included in the DISC and DGSC
delivery orders include installation at all sites. The DISC cost was for development of the
original ESEX software. The cost at DGSC was for security software that is currently under
development for installation at all sites.

Exhibit5-
DESC ESEX Price Breakdown

cabimmw $9,387.84 Uniz-386 06 S1.403"89 shs =uVey $4,770.71
AVRS enginm 104,25.02 Ustd 386 ran dim 1,804.20 MAas DUatin 29,923.80
PTS 19.142.81 3270 gmway ddvcs 6,086.34 epwaw & uimc vmg 6,373.09
moden awbith 613.14 dam be uuumqW 1.649.14 mesu pkde 4"4.00
9600-rad modeam 6,737.56 Una ustwek 380wM0 Toeal Omdm $41.516.
t'pe backup syuinm 1.675.93 Rdueme dr,.. 986.68

Opm par" kit 21.51S.64 shee mdiflcaoa 14.939.92
UPS 2,900.56 Todl Softw $27750.57

Toald Hntwm 166.201.52 1 SITE TOTAL 535
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Budget submission history

Various budget submissions documenting planned expenditures for ESEX were analyzed in an
attempt to validate other cost data received. While some inconsistencies exist between the
executed delivery orders and budget figures, most deviations are not maeril and are simply
due to the time periods covered by the different estimates. Budget data are described in the
following paragraphs.

In June 1991, DLA estimated hardware costs for ESEX at approximately $1.5 million, and
software maintenance at approximately $160,000 annually. In February 1992, the budget
submission was modified and ESEX-related expenses were reallocated spanning a three-year
period. Hardware expenses were once again estimated at $1.5 million; however, in this
submission the only software-related expenditure budgeted was $22,000 for software support.
An uninterruptible power supply (UPS) was another component added to the budget at a cost
of $2,900. The final budget analyzed was dated October 1992. This estimate of ESEX
expenditures allocated hardware costs over a five-year period and increased the anticipated
total hardware-related spending to $1.8 million. The UPS cost was still included as a separate
component as in the previous budget. However, the October estimate included an additional
cost of $222,000 for security software development.

Actual spending through fiscal year 1992 can be compared to the budgeted estimations. A
UPS was purchased at DISC at a cost of $2,900. The purchase was added to the original DISC
delivery order in a modification. All subsequent ESEXs that have been installed contain a UPS
as a core component, which is priced within the main delivery order. Security software was
also procured at a cost of $170,451, versus to the budgeted amount of $222,000.

ESEX benefits realized through fiscal year 1992

ESEX operation commenced at DISC in July 1991, at DESC in September 1992, and at DGSC
in October 1992. Quantification of benefits as of September 30, 1992, is necessarily limited to
activity at DISC. However, the following section of this document, Future Costs and Benefits,
provides the study team's analysis and estimations for the system's future.

Reduction in staffing

At the time of this study, all ESEX capable ESOCs had experienced a significant increase in
calls and transactions and were in the process of addressing potential staff reduction
reapplication as a result of ESEX. However, as of September 30,1992, no actual staff
reductions had taken place at any of the sites. These benefits begin to be realized in fiscal year
1993 and are discussed in the next (Future Costs and Benefits) section.

Inacrmmed productivity

Following the implementation of ESEX at DISC, DGSC, and DESC, a significant increase in
calls and tansactions at the ESOC occurred. In fiscal year 1992, DISC workload grew 165
percent, with the monthly number of calls at the center rising from apprximately 12,715 calls
pre-ESEX to 33,820 calls post-implementation. DGSC and DESC realized substantial
roducvity improvements as well, and their impact is discussed in the next section. All

workload counts were extracted from ESEX manageumt reportr or automated work counts
provided by the supply centers. Appendix E summarizes the total number of calls processed at
DISC before and after ESEX implementation. This data clearly dmnstrate that there was an
existing customne need not being met by the ESOCs prior to ESEX imp untation.

Incremd productivity quantification (DISC only). Cost avoidance aoiamed with
incrased pty can be quantified by examining the personnel costs that would be
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incurred if staffing were to be provided to manually process the number of calls that are now
being processed by ESEX. At DISC, the average number of monthly calls manually processed
per full-time equivalent (FTE) prior to ESEX implementation was 1,060. If the post-ESEX
workload was to be processed without ESEX a staff increase would be necessary. The number
of FTEs required was estimated by taking the average number of phone calls per month after
the system was implemented (33,820) and dividing by the average calls per FTE before ESEX
was implemented (1,060). This equates to a total FTE requirement of 31.9, or 19.9 more than
the 12 FrEs currently on board. Assuming DISC hired additional staff to process the
previously unserviced calls, 19.9 FTE would be added to maintain the same ratio of calls per
FTE. Using the average ESOC burdened salary of $30,201 for DISC, the total cost avoidance
was estimated at $601,500. Data used in these calculations are provided in Appendix E. Cost
avoidances of $150,375 were estimated for fiscal year 1991 because DISC operated ESEX for
three months (3/12 of $601,500).

Another perspective on this increased productivity is to analyze the average cost per telephone
call. By processing an increased volume of calls with the same or smaller staffing, the unit cost
per call drops dramatically. The cost reduction per call was calculated by dividing the total
personnel costs of the DISC Customer Service Section employees by the total calls processed
without ESEX and comparing that to the cost of the ESOC Customer Service Section
employees divided by the total number of calls processed with ESEX. The average per call
cost at DISC dropped from $1.83 without ESEX to $0.54 with ESEX.

Summary

Although no personnel reductions were taken prior to the end of fiscal year 1992, DLA avoided
costs of $751,800 by installing ESEX. This assumes that DISC hired additional staff to meet
the needs of its customers instead of implementing ESEX. Exhibit 5-5 illustrates the
investment and savings through fiscal year 1992 associated with ESEX implementation at
DISC, DGSC, and DESC.

Exhibit 5-5
Actual Costs and Benefits Through FY 92

($000)

FYRO FY91 FY92 TOTAL

knveat
Hardwre $0 $419 $329 S748
Softwer 205 252 226 683
0111W 12 36 22

Total lnvestmt $205 $707 $634 $1.546

Hudw Mabisnome Q 0 a 0

Total Cod $205 $707 $634 S1.546
Total Cos (FY 9$) 229 750 657 1.637

Net cb savlap/(ct) ($229) ($750) ($657) ($1.637)

Cot Avoidame 1 isD 02 fic
"Net Octdalvin(cci) ($229) ($600) ($56) (5815)
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FTrURE COSTS AND BENEFrTS

This section documents estimated future ESEX functionality, costs, and benefits from fiscal
year 1993 through fiscal year 2001. Sources of future cost estimates are documented and the
methodology for determining costs is explained. Benefit estimations were based oan the
extrapolaton of actual benefits that have occurred to date at the sites with ESEX in place.

Future fundionality

Based on our analysis of existing documentation, the only significant change in functionality to
ESEX as it exists today is the addition of security features. Since funds for the secunty feature
have been obligated (delivery order number 0002) in fiscal year 1992, it is not addressed as a
future cost. However, since the security enhancement system has not yet been installed, it will
be a variation from current system functionality. It should be noted that additional minor
modifications will probably be made on the system based on site-specific issues resulting from
a site's particular activity.

As new technology becomes available, features may be added to the system. Cuarently,
technology is available that would enable the ESOC operator to identify the caller who is being
trnf -e prior to picking up the call This feature would allow the operator to access the
caller's file on the mainframe before connecting with the caller. The operator would also be
able to greet the caller by name. While this and other new technology is available, it has not
been incormprated into any future DLA budgets or planned system enhancement. It is
mentioned solely as an example of technology that is being developed in the field.

Estimates of future costs

There are two major areas of ESEX-related expenditures remaining- (1) the installation of
ESEX at the remaining three DLA sites (DPSC-Med, DPSC-C&T, and DCSC) and (2) the
ongoing mainteance costs scheduled to begin one year after system implementation.

Folow... sites

The most cunwt 2 --lemenaon schedule available estimates installation at DPSC-.Med for
January 1993, DPSC-C&T for May 1993, and DCSC for June 1993. The contract divey
order for DPSC-Med has been executed and is the s owe of our ESEX implem tation cost for
that site. Th total cost to lement the DPSC-Med ESEX is $232,100, as stated in delivery
order 004. The costs for ESEX installation at the two sites without signed delivery ods were
estimated using a combination of the contract prices from Section B-i (Price Schedule) of the
devlopment contract for components that are not site specific, and avaWe csets inauzed at
previous siftes for site-specific type copnents (site preparation, isaltote.When
there were variations from DSC to DSC n the quantities of a componen needed, the lower of
the two quantities was used in the estimation. An• f in quantity e not maerial to
this analysis. Eiffibit 6-1 illustrates the estimated cost per ES imlement SEX at
DPSC-C&T and DCSC. Notes are provided whoe average costs were used to caculate the
total price for the site. An exact breakdown of system components for all three sites is
included in Appendix D.

ESEX m loam

E X ma-ntenace csts m specified in the contract as unit monthly maintenace costs. For
the purpose of this analysis, maintenance costs were estimated beginning one full yea after
sym eptance as oudined in the coinact. Mn cot at DISC will begin In fiscal
year 1993. Delivery order 9301 for DISC mta was executed in December 1992.
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Exhibit 6-1
ESEX Cost Estimate for a Future DLA Site

aA 5$9,.387.84 Usx-3860S $1,40S.89 sr, uis $ay
AVRS n 104,22.•2 Usix 366 im do 1,804.20 an-*g*bUadam 29.70362
FF5 19.14281 3270 eW drive 6,1m64 Waaw & tnc a * I,710.99
mud.. swin 613.14 dbaum -na 1A9.14 ý gd& 444.00
9600s-Bd modem 3,36L78 Unix mewimk 33040 Total Otlmd $161.46

pe bdMp sysmn 1,675.93 Whhnewdalm 9t6.g3
Wmp@lktsbi 21,.518.64 ift madifIimae 14939.92 SITE TOTAL S674.77
UPS 2,.90.58 Total Saottwe $27,75057

Total Hodwu S162,.32.74 0avup amtdcus•i

Maintenance costs are identified for the three system components: the AVRS engine, the PlS,
and the tape backup system. Maintenance on other system components is not separately priced
and would fall under the hourly rate prices quoted in the contract. Because hourly maintenance
can vary significantly from site to site, the costs for miscelaneous maintenance costs are not
estimated in this analysis. Base prices for maintenance are as follows:

Monthly Unit Con Annual Unit Con
AVRS engine $600.00 $7 0.00
PTS 200.00 2,400.00
Tape backup system 25.00 300.00

Fscal year 1994 will be the first year in which maintenance costs will be incurred at all six
sites. Estimated maintenance costs for all six DLA sites for fiscal year 1994 are $117,000.
The cost for an individual site with a standard ESEX (two engines, one PlS, and one tape
backup system) in fiscal yea 1994 will be apprimely $17,100. Appendix F contains
schedules documenting cumulative equipment counts, annual maintenance costs, and total
maintenance costs segregated by site and aggregated to a DLA-wide leveL

Exhibit 6-2 illustrates the estimated investment for DPSC-Med, DPSC-C&T, and DCSC. The
breakout of each category is provided in Appendix D. This investment includes the hardware
and software required to implement ESEX, physical installation, and user manuals. All costswe expected to be incured in fiscal yewr 1993.

Exhibit 6-2

Future Investment

DCSC DPSC(Med) DPSC(C&T) TOTAL

Hardware $162,833 $162,833 $162,833 $488,498

Software 27,751 27,751 27,751 83,252

Other 40114-574,61 1Z21-3
TOTAL $230,745 $232,101 $230,745 $693,589

Estimutes of future benefits

As the three rmaining sites (DPSC-C&T, DPSC-Med, and DCSC) ins ESEX during fiscd
year 1993, it is anticipated that the centers will experienae benefits similar to the original *e
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implementation sites (DISC, DGSC, and DESC). Estimated benefits were calculated using the
same methodology that was used in section 5 of this rpt

Consu�a Item transfer

In an effort to consolidate the management of DoD items, the various military services are
ansferring items that they manage to DLA. The Consumabl Item Transfer (crI) has

increased the workload at the individual supply centers over the past year. In fact, over
800,000 hardware items will be =dmnsfeid by the end of fiscal year 1993. A large portion of
these items are weapon systems items with priority codes. As a result, it is reasonable to
expect that weapon systems items will be requisidoned using a fairly high priority, thus
increasing the workload of the ESOC. As a result of the CIT, it is anticipated that the ratio of
priority calls to total calls will increase. However, other events such as base realignment and
closure, troop drawdowms, and inventory reduction initiatives are having a negative impact on
workload. Because it was not possible to estimate the impact of each of these initiatives with
any degree of accuracy, it was assumed that the net effect would be a steady state workload.

Reduction in staffing

During January 1993, DISC moved three clerks from the Customer Service Section of its
ESOC to other functional areas. While the movement of these three positions is not strictly
due to ESEX (the r i to CBUs was another driving force), the ESOC was in fact
operating with three fewer people. Using the average burdened salary at DISC, a recurring
annual savings estimate of $90,604 (fiscal year 1993 dollars including benefits at 29.55
percent) was developed. Because the movement of personnel occurred in January 1993, only
three quarters of the annual savings were credited in fiscal year 1993.

DESC has alo been able to shift its personnel as a direct result of ESEX. Prior to ESEX, the
Customer Service Section was composed of one supervisor and 12.5 full time equivalents
(FME. Upon implementation of ESEX, the stffm g was reduced to 10.5 FMs plus a
supervisor. However, of the 10.5 Fl•s, one person is dedicated to expediting NSNs in a
critical state (mom than five backorders). Two additional FIEs we detailed to the Intensive
Management Section to support expeditors. Lastly, one Frh spends hiher time with CIT
workload for the intensive Managmen Section. Therefore, 6.5 FM~ plus a rmi
in the Customer Service Sectim to assist customers with telephone inquiries. rsltu in a
savings of six FrEs at DESC. Based on the average burdened salary at DESC, the annual
recung savings was estimated at $162,950.

At the time of this writing, DGSC has not identified any personnel moves as a result of ESEX
Ipl entation

Based on the actual personnel savings realized at DISC and DESC, an average percent
reduction in personnel of 26.9 percent was developed. This rate was applied to the three sites
that will receive ESEX during fiscal year 1993 to determine the expected per=sonel reductions.
This is illustrated in Exhibit 3.

Increa oduvity

Foll Wg the imaoofSX at DICDOSC, a DESC, a iiI• n
calls a transactionsat the ESOC ccred. At DISCworkload 165 pe with2 l the
motly num- .of callns at the centerrisingfroaoxme 15 calls por to ES to
3382 clspost-Himplmenaton The Increas at DCISC was siia:a 66 percet lneaae
with monthly call rising fln app matly 13,214 p-m-ESEX to 21,739 ;ftsystem
implementatilo. D.SC also i the number of cal processed at the center, sgowing
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Exhibit 6-3
Estimated Personnel Reductions

FIE FTE Aveare
BefoueESEX Aftr ESEX FE Saved Rulrned Salary Cash Savings

DISC 12.0 9.0 3.0 $30,201 $90,604
DGSC 8.0 8.0 0.0 27,483 0
DESC 21. 76 27,158
Total 33.5 24.5 9.0 $253,555

Percent Decrease in FrE 26.9%

Actual Estimated Estimated Averap
Before ESEX FrE Reuired FrE Saved BurdmedSaly Cash Savings

DPSC(C&T) 7.0 5.1 1.9 $32,691 $61,478
DPSC (Med) 7.0 5.1 1.9 32,691 61,478

DCSC 1U La 310 27.266 KM•76
Total 25.0 183 6.7 $203,533

Grand Total 58.5 42.8 15.7 $457,088

approximately 50 percent from 15,539 to 23,358 calls after ESEX's implementation. All
worldoad counts were extracted from ESEX management reports or automated work counts
provided by the supply centers. Appendix E summarizes the total number of calls processed at
the individual ESOCs pre- and post-ESEX implementation. These figures clearly demonstrate
that there was an existing customer need not being met by the ESOCs prior to ESEX
implementation.

Cost avoidances associated with increased productivity can be quantified by examining the
personnel costs that would be incurred if staffing were to be provided to process the current
ESEX customer call workdoad without ESEX. Exhibit 6-4 below extrapolates workload
increases to the remaining three sites and shows a requirement for a total of Ill FTEs to meet
that increase. The number of FrEs required was estimated by taking the average number of
phone calls per month after the system was implemented and dividing by the average calls per
FTE before ESEX was implemented. The result is an increase of 53 FTEs. Using the avenge
ESOC burdened salary for each of the sites, the total cost avoidance to these centers would be
$1,563,919. Data used in these calculations are provided in Appendix E. A summary is
provided in Exhibit 6-4.

Exhibit 6-4
Cost Avoidance Calculations

Momny Cals Calsper1rE Regufed Actual Addond Annual Cot
AftrEESEX BefmtESEX FrE FrE FTE Av nkbce

DISC 33,819.9 1,059.6 31.9 12.0 19.9 $601,581
DGSC 21,738.5 1,651.8 13.2 8.0 5.2 141,829
DESC 23,357.5 1,151.1 203 13.5 6.8 184,463
DCSC 29,544A 1,460.0 20.2 11.0 9.2 251,816
DPSC (C&T) 7,838.8 608.7 12.9 7.0 5.9 192,132
DPSC (MNd) 1L9l0I IMQ9 2A U I= J.l

Total 128,150.2 6,851.5 1I1A 58.5 52.9 $1,563,953
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Another perspective on this increased productivity is to analyze the average cost per telephone
call. By processing an increased volume of calls with the same or smaller staffing, the unit cost
per cail drops dramatically. The cost reduction per call was calculated by dividing the total
salaries of the ESOC Customer Service Section employees by the total calls processed without
ESEX and comparing that to the salaries of the ESOC Customer Service Section employees
divided by the total number of calls processed with ESEX. The average per call cost at DISC,
DGSC, and DESC combined dropped from $1.48 to $0.60. This decrease in average cost per
call is illustrated in Exhibit 6-5.

Exhibit 6-5
Average Cost per Call

$3.50 0 Befor ESEX

$3.00.0
$2.50.0 0 Afte EsEK

$2.00.

$1.50.
$1.00.
$0.50

$0.00

Exhibit 6-6 summarizes the benefits associated with ESEX fom fiscal year 1993 through 2001.
While some sites ar receiving benefits throughout fiscal year 1993, full implementation and
operation is not expected until the end of fiscal year 1993.

Exhibit 6-6
Estimated Benefits Fiscal Years 1993 through 2001 (FY 93 000$)

IFY 93 FY94 FY9" FY9% FY 97 FY96 FY99 FY 0 FY 01 Total
Parsaed Sav rp

DISC $68 $91 $91 $91 $91 $91 $91 $91 $91 $793
DGSC 0 0 0 0 0 0 0 0 0 0
DESC 122 163 163 163 163 163 163 163 163 1,426
DCoC 20 81 81 81 81 81 81 81 81 665
DPSC(4ed) 46 61 61 61 61 61 61 61 61 538
DPSC(C&1) 15 Ri Ri hi. Ri hi hi A1 hi 0

Total Paummed Savp $272 $457 $457 $457 $457 $457 $437 $457 $457 $3,928

Cost Avoidmae
DISC $6M2 $602$ $6M $60 $602 U0 $62 $ $602 $S5A14
DOSC 142 142 142 142 142 142 142 142 142 1,276
DESC 184 184 184 184 134 184 134 184 184 1,660
DCSC 63 252 252 252 252 252 252 252 252 2.077
DPSCNMed) 144 192 192 192 192 192 192 192 192 1,681
DPSC(C&Ir} 4&A M9 M2 M9 M9 9 9 9

Total CMuAvoidances $1,183 $1,564 $1,.564 $1.564 $1,564 $1.564 $1,.564 $1,564 $1.564 $13,695

Total Savip $1,A55 $2,021 S2,021 $2,0121 $2,21 $2,1 $2,021 $S2,I $2.021 S17.623
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Summary

Based on actual personnel reductions at sites with ESEX, it was estimated that 6.5 FTEs would
be eliminated at the DLA sites receiving ESEX this fiscal year (1993). This results in a total

pesne savings of 15.7 FrEs. Cost avoidances associated with processing a significant
increase in workload were esiu.ated at 53 FtrE. Exhibit 6-6 illustrates the investment and
savings from fiscal year 1993 through fiscal year 2001 associated with ESEX implementation
at all DLA sites.

Exhibit 6-7
Estimated Costs and Benefits - FY 93 and Beyond

(FY 93 $000)

FY93 YN 9Y 95 FYN FY,97 F NU FY U FYN FY01 TorAL

TOaIav.O. 59 s0 o SO so SO so SO so so 94
lHudw=&UMiumm 12 12 1 11 112 112 112 1 2 KI

Td aCod $W $117 $117 $ 117 $117 5117 $117 $117 S117 51,661

Ca sawio m7 I• dZ j•Z 4i'7 d• il i• 2 i21
Not auk mwhgmad) (S453) 3340 5340 5340 S340 340 40 S 340 5340 S2.267

Cost Avadmcs 141 lie Uft I i. m meA L m Jim3 1 m 1 1m~
Nt WWA•cpm,,i) S730 S1.904 S1.904 51.904 1,.904 $1,904 $1.904 51.904 51,904 $15.962
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SUMMARY

Our analysis indicates that implementation of ESEX at the DLA ESOCs produces both
personnel savings and cost avoidances. By implementing ESEX, DLA is able to process more
calls regarding stock availability and requisition status, while redirecting some ESOC
personnel's time to higher priority supply issues.

Because DLA is still in the process of implementing ESEX, benefits are gradually becoming
evident as centers come on-line in fiscal year 1992 and 1993. By fiscal year 1994, all centers
should be operational (according to current implementation schedules) and the full impact of
ESEX operation will be realized. The implementation of ESEX has allowed DLA to provide a
new level of customer service in a time when customers are demanding more. Furthermore, by
implementing ESEX, DLA has responded to a pending DoD IG finding. Exhibit 7-1 illustrates
the actual and estimated costs and benefits associated with implementing ESEX at the six DLA
centers: DISC, DGSC, DESC, DCSC, DPSC(Med), and DPSC(C&T).

Exhibit 7-1
Actual and Future Costs and Benefits

($000)

Elf W PrT 71 rf n "L MTY VT 93 "T ft " WY71 VTY W " N WFALU

TrlMIMOnam 525 M7 S045694 5) so so so so so so SD 52.240
HudWMmm, 0 0 0 a l 1,. 112 112 ,1. WZ ,,7 112 112 =

TOW CAiN 5205 $707 W 634 5725 .117 $117 S117 $117 $117 $117 S117 5117 53,207
TOW Cutd(T "S) 229 750 657 . 725 117 117 117 117 117 117 117 117 3,29

"-,-a, avlnp 0 0 0 m3 df7 A21 A57 457 457 •f df 4.s? s~
Necub mio (5229) (5750) (W567) (W45) 5340 5340 $340 5340 W0 S340 30 S340 $61
CoA, Wimm 0 1o AM I.Ml J --LM' 1. IM IM L M , M . M 14 .A,
N•mrnlaet) (5"29) (5600) (5M6) $730 $1.904 $1.904 $1,.904 $1.904 $1.904 $1.904 5194 5194 $13.077

DISOUN1U CASH SIREAMS

NipnmVmi 5696 SIASI 51.$1501 51,.64 51240 $1.125 $1. 5932 5347 W 10.3W5
FV TOmW CAN 592 $101 $92 534 576 $69 563 $57 552 1.237
FCNIms S299 539 536 SUS5 ON9 S271 5346 522 SM0 52A53
1VCOK A,.iiminX S1123 51.56 1233 S1UM2 51A19 5926 514 576 569 5903

The profile in Exhibit 7-1 is the combination of our incurred to date and future estimate
sections described earlier in our study. Based on the actual and estimated costs and benefits
presented in Exhibit 7-1, financial ratios were developed. Exhibit 7-2 fllustrates the cost and
benefit data from the DLA Executive Summary Report described in the Premodemization
section of our study. A comparison of the ratios for this study and the DLA Executive
Summary Report is provided in Exhibit 7-3.

The net present value (NPV) for the actual costs and benefits plus expected costs and benefits
(excluding sunk costs) is $1,298,000 when only cash personnel savings are considered. The
NPV rises to $10,385,000 when cost avoidances are included in the calculation. In accordance
with DLAM 7041.1, this calculation uses a discount rate of 10 percenL The net present value
(excluding sunk costs) represents the value of the sum of the cash flow for fiscal years 1993
and on, discounted to some time. For this analysis, fiscal year 1993 is the base year (year 1).
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Exhibit 7-2
Executive Summary Report Cost and Benefit Summary

FY92 FY93 FT94 FY95 FY9% FY97 FY9" FY9 FYIO FY01
Ezacutive Sumnmay Repast (F 9AS

nvmunu NIA S.160 SO SO so $0 $0 so SO SO
Opemaim 0 0 86 86 86 86 86 86 86 86
Sevimp Q 4_10 UQ £2 £2 £2 £2 £2 £2 £

Ne SaviqWAC/s() $0 (5650) 425 $425 $425 $425 $425 £425 $425 42

Discount Factor 0.95338 0.8671 0.7883 0.7166 0.6515 0.5922 0.5384 0.4895 0.4450

Net he Value (FY 93$) $0 ($620) $368 S335 $304 $277 $251 $229 $208 $189

Per DLA-LO instructions, the discounted payback period illustrates the time it will take DLA
to recover investment costs occurring in fiscal years 1993 and on. The payback for the
combined actual and estimated costs and benefits scenario is .50 years when all benefits are
included (2.51 when only cash personnel savings are included). In order to determine when
payback would occur, the discounted cumulative benefits were compared to the discounted
cumulative costs (both starting in fiscal year 1993). Once cumulative savings were greater than
cumulative costs, interpolation was used to determine the exact point of payback. The payback
period for all savings is graphed in the payback comparison provided in Exhibit 7-4.

Exhibit 7-3
F'iancial Ratios

Pasnnel Only Total Savings DLA EA

Net Pesent Value ($000) $1,298 $10,385 $1,540
Discounted Pa& 2.51 0.50 2.80
Savings lnvesmnat 2.96 16.70 2.55

Noe . DLA 192 scmuive Smnary RqiM

- Exclude im ncmiurresd liar to FY93 - Exlmudes*mm, oa imammi 'Paro rFY93
-Toad avifis include 53 FTE can aveiduee -Doran is ad am swayeidmmo to@mDa wcakioed
-Eqnmms so 15.3 PTE cash swings msany - Bqom.s to 17 FIE cob sa*isp inilly

I_- Stak ames sto incudein acid I -Stnk Cam maced nic" in ,---,aiss nr

The savings/investment ratio or profitability index was calculated by dividing the present value
of the cash savings (less increases in maintenance costs) and cost avoidances by the present
value of the investment excluding operation costs starting in fiscal year 1993 and is 16.70 when
all benefits are included; 2.96 when cash personnel savings are only considered. This ratio
shows the relative profitability of the project, or the present value of the benefits per dollar of
investment. This calculation can be confirmed by dividing the present value of all savings
($11,672,000, less discounted maintenance costs of 625,400) by the present value of the
investment excluding maintenance ($661,600).

ESEX economic profile including planned military installations

ESEX has been chosen by the JLSC to become the DoD standard emergency supply system.
ESEX, to be called DESEX, is expected to be installed at 14 military sites outside of DLA plus
DLA's Subsistence ESOC at DPSC. Currently, one delivery order has been written to install
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DESEX at an Army site. Based on the first delivery Ordier for the Army site and conversationswith DLA persnnel, A custom software developmecnt cost ($73,20) will be incurred as eacb
Exibibt 7-4

Payback Comparison

S 1:2.0 W

FY FY FY FY FY FY FY FY FY FY92 93 % 5 9 97 gg ~00 o1

IRPN~ S--- --
c.n PdsSunauj

military brnch, and possibly DpSC Subsdgv, finstalls DESEX to mod*f the sytmto Unatthe, specific requizement of the services Increasing fth number of sifes where ESEX is,in~stalled, lowers the total average cost per size, by spreading developumet cost over a largebase. The total cost to mnstl ESEX at the six DLA sites was estimated at $2,330,000 (fiscalyea 1993 dollars). This results in an average cost of $388,333 per individual size. The totalcost to implemneit DESEX at fth 15 additional sizes is estimated to be $3,827,172 (or $255,145Per Site). When the two totals are combined, the Average site, cost of ESEX drops to $2,93,199.The costs for future DESEX sites were estimawe using the costs docuumeted in dehivay ordernumber 0005 (see Appenfti D) assuming that custom application software costs would beincurred five times; one time for each service: Army, Navy, Air Force, and Marines; and oncefor DPSC-Subsistence Exhibit 7-5 summaries the ESEX/DESEX related cost infcnazion.
Exhibit 7.5

Average Futur Cost Per Site

2 V J W + -16 .= + 6 9 4 ,0+ 0 0J W 2 .3 3 0 , 0 0TOWa MA4 bolamm CMr (Fr9 8 ) 52.30002^= ,0016 3==33
Avemp Cmr pw meI z j
Bedudiatad r~a ItmMDA w 230.745CW~ -ilk, -v -amd 

73,20TOWedmo fir.... ./w an 5 0 73,21 MAW00230.745,+0( -1X 730/ 15 -255.145

IS * 255,145 - 3A27.172
COrnI ~iaphomr a is uIamm ohm. 33A327.172
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By assuming the average service ESOC approximates the average DLA ESOC in terms of
personnel, workload, and productivity, we developed a scenario that illustrates a total costs and
benefits profile for all 21 sites. This scenario assumes five military sites are implemented in
fiscal years 1993, 1994 and 1995 and that benefits accrue in the same proportion as those
realized by DLA. This scenario is presented in Exhibit 7-6.

Exhibit 7-6
Cost and Benefits for DLA Plus 15 Additional Sites

(FY 93 $000)

FY90 FY91FY92 FY93 FY94 FY95 FY96 FY97 FY96 FY99 FYW0 FY01 Toda

ToW lvanmto $229 $750 57 $S694 2.330
15 Skei•lwevsm 1.227 1,300 1300 3.=27
Hwdwc bUkomw 2 2 0 Z iiTi 22 in 2 MA NA fl 3Hf 2.33 I

ToW CDO $229 $750 $657 5725 $1.417 $1.503 288 $374 5374 $374 5374 5374 58.664

Cub Savop•-Pumomd 57 545y7457 5457 $457 $457 U457 $457 457 S3.928
COo AvoiAM Im 12dI% L . L -LA - Lf Lai Lad Lm lifi UM

TOaW DLA Samvp $150 562 $1.455 52,021 52021 52.21 52,021 52,1 52.021 52,021 52.021 51L835

15 Sift Savip (wI mCo avoid=m=) S1.684 $35368 5.053 55.053 S5,053 $5.053 S5,053 S,.053 $35.36

Net SavhapCmL) (MD9) (60) (556) V730 52,23 S3.IM7 $6.786 56.700 56.700 56.700 S6.700 56.700 S46.306

Net Fm Vab- 59 $1.934 53.064 $5.363 54,%5 53.963 $3,607 33.r" 5S291 s.M

Investment parameters for this profile are as follows:

21 Site Scenario

8-year NPV savings ($000) $28,808
Payback analysis (years) .50
Savings/Investment ratio 7.66

Sensitivity analysis

A sensitivity analysis was performed to determine the impacts of a change in the discount rate.
All spreadsheets used in this analysis were re-run using a discount rate of 3.4 percent. This rate
was based on the rates provided in Appendix C of OMB Circular A-94. As a result of this
analysis it was determined that lowering the discount rate increases the NPV of the actual and
estimated costs and benefits. Investment in ESEX still shows positive financial results. The
results of this analysis are provided in Appendix C.

When a 3.4 percent discount rate is used to compute actual plus future costs and benefits, the
present value (excluding sunk costs) increases to the following amounts:

"* PV Total Cost $1,507,000
"* PV Cash Savings $3,370,000
"* PV Cost Avoidances 11,78&
"* Total Net Present Value $13,643,000
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Non-quantifiable benefits

Some benefits of ESEX described previously defy monetary quantification. The following
summarizes the non-quantifiable benefits of ESEX:

Improved Customer Service. The significant increase in customer usage of the ESOC
resource since the introduction of ESEX is a clear indication of improved customer service.
Customer productivity has been enhanced through decreases in tim.. wasted waiting on hold for
a customer service person, or being inadvertently disconnected and repeating the inquiry cycle.

Improved Material Readiness. ESEX provides a tool for anticipating and avoiding
priority system supply problems.

Better Application of Resources. ESEX has enabled DLA management to focus
dwindling personnel resources on value added knowledge work as opposed to routine tasks.
Priority item ESOC backlogs are decreasing as a result of ESEX.

Improved Data for Management Decisions. ESEX generates automated reports on the
nature of customer requests, type, source frequency, time, and many other parameters which
provide insight to DLA managers.

Recommendations

Establish guidelines for cost estimating

A solid cost estimate, tied to the expected functionality of a proposed project, is a key
beginning point for the development of an information system. Therefore, the methodology
and documentation used to arrive at the cost estimate becomes important. Although some
general parameters for information system cost estimating exist, both within and outside DLA,
the Federal Government and the Secretary of Defense are placing more and more emphasis on
initial cost estimates. By establishing guidelines for cost estinating, DLA would again be well
prepared to deal with cost justification and would have greater confidence in the expected life
cycle cost of a system. Some areas for consideration are:

"* document the hardware environment of new system development
"* identify and document the skills of in-house development and maintenance personnel
"* document and monitor the functionality of the system under estimate

Broaden customer base through tecnolo

The use of ESEX has increased the workload tremendously. However, a significant number of
customers cannot use ESEX because they do not have touch tone phones. These customers
must still speak with customer service representatives directly. DLA should consider offering
its customers simple "tone generators" as a short term solution. A tone generator is aninexpensive electronic device ($10 to $15) that would allow users to transmit tones to ESEX.
While the up front cost would be minimal, the benefits would be a further reduction in phone
operators.

Utilize ESEX perfolnan" reports es a maagemet tool

ESEX automatically provides a wide range of workload and customer statistics. Analysis of
this data could provide insight into problem anticipation and resolution, staffing, and improved
customer service.
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Perform analysis of utilizing interactive fax capabilities

Our research indicates that for relatively little additional hardware cost, DLA can upgrade the
current ESEX system to included interactive fax capability. This can further improve customer
service by allowing customers to have printed copies of requests sent to them for retention. A
brief analysis should be performed to weigh the cost of this additional functionality against
possible savings from further personnel reductions, paper and mailing costs and decreased
workload from repeat callers, as well as the additional customer service benefits provided.
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DLAR 7041.1 "Economic Analysis and Program Evaluation for Resource Management," Februany 25,1985
RADIX H1, ESEX: A Management Overview

ESEX, DLA Briefing, February 27,1992

ESEX Operators Reference Manual

Customer Assistance Handbook, 10th edition, 1991
DLA Memo, re: ESEX Statistics
DLA Memo, re: Computer Generated Telephone Requisitions Status Response, various dates
Requirements Analysis (Update) for Automated Voice Response System, June 1989
RADIX II AVRS System Design, November 17,1989
RADIX U1 Technical Proposal for AVRS, May 18, 1989

RADIX 11 Contract and Delivery Orders

Procuremet, Defense Agencies Budget Submission, FY 92-94

Presidential Budget Submission, January 1991 and 1992
Voice Response System Briefing, no date

DLA Memo, re: Acceptance of ESEX, August 22,1991

DLAM 4140.2, volume II, put 3, Weapon System Essentiality Codes

Customer Demand Analysis Data, DISC, 12192
Report of Visit, Executive Summary, DemonstrationlTest of ESEX, 7 March 1991

ESEX Management Reports

inspector General inding, May 1988
DLAR 5200.17, Security Requirements for Automated Infonnation and Telecommunications Systems, Oct. 9, 1991
JLSC Memo, May 23,1992, re: ESEX at non-DLA sites

ESEX Desk Top Guide
IG Inspection reports, various dates

Science and Technology, volume 129, number 11, p. 38, "Speaking of Efficiency, Say Hello to Voice Tedmology"
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Nanm Symbol ROOM # To*i

Maj Scott Afkmns JESOC 4C473 ESOCs
Dan Bochra DCSC-OSE DCSC ESOC Deputy Chief
Shelly Brousardn DLA-ZS 3A675 SysteM
John Bryant DORO Bldg 32 CIT Workload Data

Ccl JL Carpenter DLA-OM Bldg 5 DrlO CIT.
Marcia Clap.. DLA-ZRM 3A558 Cost data
Vicie, Chrislense. DLA-OM Bldg 5 DrlO CIT Workload Data
mint Cunningham DLA.CM 3D617 Actual. Parsounel Coats
John DeSanto DESC-Z Bldg 3 11W Configuration-Lans
LI.nda Fields DLA-ZSS 3A675 Hardwaru Maintenance,
Male Foader DGSC-OSE DGSC ESOC Deputy Chief

M4j Cathy Garnon DPSC-FOE DPSC CAT ESOC Chief
Jeann Gawvitz DL.A-ZS Bldg 3 Project Overaight
Peggy Glasbeen DLA-CE Bldg 3 standards

tisi Ann Green DISC-OCE Bldg 3 DISC ESOC Chief
Card Guley DPSSO Bldg 33 Standards
Cheryl Haime DISC-RMO Bldg 36 LeAd Tem
Burt Hoffman DISC-api Bldg3 B-3 Supply systems
LOU Juig DISC-RM Bldg 36 Resource Data
Stephanie Kelao DGSC-OSCC Bldg 32 ESOC Operations
Sandra King DLA-ZSM 3A675 Proe~ctOversight
Kris Krishnan DLA-OWM Bldg 4 Exec Summiary Report Detail
Joe Kniza DPSC-M ESEX WorkloadlPersonneil
Dave La~mp. DISC-AO Bldg 5 LeAd Tem
TOMi Lanagan DORO Bldg 32 LeAd Tim.
TOM LAW DOSC-O Bldg 32 ESEX Workload Data
Qunalee Lewis DESC ESEX Workloadl~eraounel Data

Maj Betty(BJ Measmre DESC-OS DESC ESOC Chief
Stanley Naimmn DUSC-OFR Bldg 32-I ESEX Catrtioifar' er
Arluetier Newsome DESC-OSE DESC E500 Deputy Chief
Mike peuy DLA-OSP Bldg 4 Supply Policyfiead Time
Jan Rider DLA-LO Bldg 3 COUR
Stun Rkadzins DXSC-MO Bldg 36 LAd T1me
Dave Robinson DPSC-FOE DPSC C&T ESOC Deputy Chief
Vdalei Shepard DLA-K Pesionnel Data

Barbers Standard DLA-C Bldg 3 Budgets
Steve super DISC-ZW Bldg 3 Hardware
Avis Timbher DISC-Z Bldg 3 HW Configuration
Kay Vierra DLA-OS 4B260 Functional
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ESEX Incurred and Projected Costs and Benefits ($000)
KPMG Peat Marwick (3.4% discount rate)

FY", FY91 FY9 FY93 FY94 FY9• 3 FY4 , !97 "FYN FY9 FYN3 FY01 TOTAL
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DISC Quantity Total
ITEM per sysem Unit Price Price

HARDWARE
cabinet 2 $4,693.92 $9,387.84
AVRS engines 4 52,112.51 208,450.04
transceivers 4 303.05 1,212.20
programmable transfer switch 1 19,142.81 19,142.81
modem switch 1 613.14 613.14
9600-baud sync modems 2 1,684.39 3,368.78
tape backup system 1 1,675.93 1,675.93
spare pauts kit 1 21,518.64 21,518.64
testlife cycle support equipment 1 125,291.00 125,291.00
upgrade to life cycle support equipment 1 25,832.28 25,832.28
uble power supply 1 2,900.58 2,900.58

SOFTWARE
UNIX-386 OS

(full development version) 1 $1,403.89 $1,403.89
UNIX-386 (run time version) 3 902.10 2,706.30
3270 gateway driven 4 3,043.17 12,172.68
data base manager 4 824.57 3,298.28
UNIX network (supports three engines) 2 1,320.73 2,641.46
Ethernetdrivers 4 493.34 1,973.36
custom software 1 410,548.99 410,548.99
modification to fit ESEX to site 1 22,287.72 22,287.72

OTHER
on-site insallation, fine tuning 1 $31,391.56 $31,391.56
operator training 2 1,938.53 3,877.06
operator/user g 6 74.00 444.00

Total Cost for ESEX at DISC $912,138.54
DISC Implementation Only $501,589.55

Cons esiacod from Deivay Ordae #0001, RADIX U Con'act.
Cusiom soitwmi of $410"A,54.9 ws a ohw dmie champ =d was aid for uamough 0zis deivery ader.
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DGSC Quantity Total
ITEM per system Unit Price PriceHARDWARE

cabinet 2 $4,693.92 $9,387.84
AVRS engines 2 52,112.51 104,225.02
programmable transfer switch 1 19,142.81 19,142.81
modem switch 1 613.14 613.14
9600-baud sync modems 2 1,684.39 3,368.78
tape backup system 1 1,675.93 1,675.93
spare parts kit 1 21,518.64 21,518.64
unintuptible power supply 1 2,900.58 2,900.58
security enhancement system 1 170,451.00 170,451.00

SOFTWARE
UNIX-386 OS

(full development version) 1 $1,403.89 $1,403.89
UNIX-386 (run time version) 2 902.10 1,804.20
3270 gateway drivers 2 3,043.17 6,086.34
data base manager 2 824.57 1,649.14
UNIX network (supports three engines) 0.67 1,320.73 884.89
Ethernet drivers 2 493.34 986.68
modification to fit ESEX to site 1 14,939.92 14,939.92

OTHEJR
site survey 1 $3,973.19 $3,973.19
on-site installation, fine tuning 1 27,795.50 27,795.50
operaor training 2 1,858.30 3,716.60
technical training 1 1,521.94 1,521.94

pa /usr guide 6 74.00 444.00

Total Cost for ESEX at DGSC $398,490.03

Notes:
1. Systm is included at aUll sites; charge included in ths delivu order as a one dme harge.

Cots evracted ftn Delivery Order 00=, PRADIX 11 Caurac

D.
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DESC Quantity Total
rEM per system Unit Price Price

HARDWARE
cabinet 2 $4,693.92 $9,387.84
AVRS engines 2 52,112.51 104,225.02
programmnable transfer switch 1 19,142.81 19,142.81
modem switch 1 613.14 613.14
9600-baud sync modems 4 1,684.39 6,737.56
tape backup system 1 1,675.93 1,675.93
spare parts kit 1 21,518.64 21,518.64

ninterruptible power supply 1 2,900.58 2,900.58
SOFTWARE

UNIX-386 OS
(fMll development version) 1 $1,403.89 $1,403.89

UNIX-386 (run time version) 2 902.10 1,804.20
3270 gateway drivers 2 3,043.17 6,086.34
data base manager 2 824.57 1,649.14
UNIX Network (supports tmee engines) 0.67 1,320.73 884.89
Ethernet drivers .2 493.34 986.68
modification to fit ESEX to site 1 14,939.92 14,939.92

OTHER
site survey 1 $4,770.71 $4,770.71
on-site installation, fine tuning 1 29,923.80 29,923.80
operator training 2 2,221.10 4,442.20
technical training 1 1,935.89 1,935.89
operatorluser guide 6 74.00 444.00

Total Cost for ESEX at DESC $235,473.18

Com efcmd fomm Deimvey Order 60003, RADEK H Coamcm.
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DPSC (MED) Quarnity Total

WAR ITEM per system Unit Price Price

cabinet 2 $4,693.92 $9,387.84
AVRS engines 2 52,112.51 104,225.02
Programmable transfer switch 1 19,142.81 19,142.81
modem switch 1 613.14 613.14
9600-baud sync modems 2 1,684.39 3,368.78
tape badcp system 1 1,675.93 1,675.93
spam parts kit 1 21,518.64 21,518.64
uninterruptible power supply 1 2,900.58 2,900.58

SOFT WARE

UNIX-386 OS
(full development version) 1 $1,403.89 $1,403.89

UNIX-386 (run time version) 2 902.10 1,804.20
3270 gateway drivers 2 3,043.17 6,086.34
data base manager 2 824.57 1,649.14
UNIX Network (supports three engines) 0.67 1,320.73 880.49
Ethenet drivers 2 493.34 986.68
modification to fit ESEX to site 1 14,939.92 14,939.92

OTHER

sihe survey 1 $4,164.66 $4,164.66
on-site installation, fine tuning 1 31,391.56 31,391.56
operator training 2 1,938.53 3,877.06
technical training 1 1,639.25 1,639.25
operator/user guide 6 74.00 444.00

Total Cost for ESEX at DPSC (Med) $232,099.93

Cooi aced from Delivmy Order #0004, RADIX U CanMacL

DA
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DCSC and C&T Estimate
Quantity Total

Wper system Unit Price PriceHARDWARE

cabinet 2 $4,693.92 $9,387.84
AVRS engines 2 $52,112.51 $104,225.02
PTS 1 $19,142.81 $19,142.81
modem switch 1 $613.14 $613.14
9600-baud sync modem 2 $1,684.39 $3,368.78
tape backup system 1 $1,675.93 $1,675.93
spare parts kit 1 $21,518.64 $21,51&64
uninterruptible power supply 1 $2,900.58 $2,900.58

SO FTWARE

UNEX-386 OS
(full development version) 1 $1,403.89 $1,403.89

UNIX-386 (rim time version) 2 $902.10 $1,804.20
3270 gateway drivers 2 $3,043.17 $6,08634
database manaer 2 $824-57 $1,649.14
UNIX network (supports 3 engines) 0.67 $1,320.73 $884.89
Ethern drivers 2 $493.34 $986.68
modification to fit ESEX to site 1 $14,939.92 $14,939.92OTHER

site survey 1 $4,32.85 $4,3.85
on-site installation, fine tuning 1 $29,703.62 $29,703.62
operator training 2 $2,005.98 $4,011.96
tedmical training 1 $1,699.03 $1,699.03
opertor/e guide 6 $74.00 $444.00

Total cut for ESEX $230,749.26

COWsm 9enmd ut sin avea aDESC= DOSC, Ed DPSC (Md).

DI.
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ARMY DESEX
Quantity Total

ITEM per system Unit Price Price
HARDWARE

cabinet 2 $4,693.92 $9,387.84
AVRS engines 2 52,112.51 104,225.02
programmable transfer switch 1 19,142.81 19,142.81
modem switch 1 613.14 613.14
9600-baud sync modems 4 1,684.39 6,737.56
tape backup system 1 1,675.93 1,675.93
spare parts kit 1 21,518.64 21,518.64
uninterruptible power supply 1 2,900.58 2,900.58STWARE

UNIX-386 OS
(full development version) 1 $1,403.89 $1,403.89

UNIX-386 (run time version) 2 902.10 1,804.20
3270 gateway drivers 2 3,043.17 6,086.34
data base manager 2 824.57 1,649.14
UNIX Network (suppors three engines) 0.67 1,320.73 884.89
Ethernet drivers 2 493.34 986.68
modification to fit ESEX to site 1 14,939.92 14,939.92
custom application software 1 73,200.00 73,200.00OTHER

site survey 1 $4,164.66 $4,164.66
on-site installation, fine tuning 1 31,391.56 31,391.56
operator training 2 1,938.53 3,877.06
technical training 1 1,639.25 1,639.25
operator/ue guide 6 74.00 444.00

Total Cost for DESEX at first Army site $308,673.11

Corns exutaced from Delivery Order #0005. RADIX U Como*=

DA
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DWC LSOC Summyi

Unburdended Moofy
Peuamel (FM) Payne cost CaDs Salary per cal Calls per RF

March 1991 12 $23.313 13.235 $1.76 1.103
April 1991 12 23,313 11.977 1.95 998
may 1991 12 23.313 12.932 1.80 1,078

Average Befat ESEX 12,715 $1.83 1.060

June 1991 Trnstaion Perigd
July 1991 12 23,313 37.82 0.62 3,157
August 1991 12 23,313 32,777 0.71 2.731
Septnber 1991 12 23.313 30,061 0.78 2.505
Ocober 1991 12 23,313 35,413 0.66 2,951
November 1991 12 23.313 28,719 0.81 2393
December 1991 12 23,313 22"768 1.02 1,897
Janmury 1992 12 23.313 31.794 0.73 2.650
Februy 1992 12 23.313 35,348 0.66 2.946
March 1992 12 23.313 40,067 0.58 3.339
Aprl 1992 12 23.313 36.638 0.64 3,053
May 1992 12 23.313 32,193 0.72 2.683
Jnm 1992 12 23.313 31.999 0.73 2,667
July 1992 12 23,313 32.,291 0.72 2.691
Augmt 1992 12 23.313 34.613 0.67 2.384
September 1992 12 23,313 35,164 0.66 2.930
October 1992 12 23,313 43.596 0.53 3.633
November 1992 12 23.313 32.889 0.71 2Z741
December 1992 12 23,313 34.544 0.67 2,879

Average After ESU 333820 $0.69 2.318

Jammn y 1993 9 S18.163 33.820 50.54 3.758
Febtmy 1993 9 18.163 33.320 0.54 3.758
Mamch 1993 9 18,163 33.820 0.54 3.758
Apwi 1993 9 18.163 33=20 0.54 3,758
May1993 9 18.163 33,820 0.54 3.758
une 1993 9 18.163 33320 0.54 3,758

July 1993 9 18,163 33320 0.54 3,758
August 1993 9 18.163 33.820 0.54 3.758
Sepmnber 1993 9 18.163 33.320 0.54 3,758

Average After ESEX with PUmmel Reduction 33.820 S0.54 3,7538

Average Modit Cdb a With ESEX 33,819.9
Cdb Puneed Per P.. Wihm ESEX 1,059.6
IapmYd FFI requrd wilma 1 EI 31.9
FIM Avoided 19.9
Burdimded Pantmnd Costa Avoided 5601.581

ADl ed dn we mmemd 0.. iU repasts ainud umk emms, p-u fmviews.u er mmd f~w pedIede
AD elf/md FIB mmam hud. th di a~ pedflc pumuei npi mpdm a dmuld h, puesmad umrm bemvi~m.
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DOsW ESOC Smmy

Peammd
Paoni( MrE) Unbwdended Momut Cls Salwypercal Calsper FME

Paryful cost

March 1991
April 1991
may 1991
J= 1991
July 1991
August 1991
September 1991
October 1991 8 $14,143 11,620 1.22 1.453
November 1991 8 14,143 10017 1AI 1,252
December 1991 8 14.143 6,768 2.09 846
Jmumy 1992 8 14,143 12.506 1.13 1.563
Febmuy 1992 8 14.143 13,*41 1.02 1.730
MuCh 1992 8 14.143 16.243 0.87 2.030
April 1992 8 14.143 15,078 0.94 188.5
Msy 1992 8 14,143 14.230 0.99 1.779
Jus 1992 8 14.143 11,142 1.27 1.393
July 1992 8 14.143 16,670 0.35 2.064
Augmt 1992 8 14.143 15.967 0.89 1.996
September 1992 8 14.143 17.011 0.83 2126
October 1992 8 14.143 10,692 1.32 1.337

Average Befors ESEX 13.214 51.07 1,652

November 1992 8 14.143 21.36W 50.66 2,671
December 1992 8 14.143 22.109 0.64 2.764

Aveage Afte ESEX 21.739 $0.65 2,717

Average Mothdy Calls With EX 21.738.5
Cal Pmue F r Prom Widiao ESI 1061.8
Immned FTE qunrm witout ES]ED 13.2
FEE Avoided 5.2
BDwmded Penmul Costs Avoided 5141.=9

Al cdl doa wu usaucd fom RSMC yepou. imotored cak omta. , hcuu Imtwem ov - id frmf pedods.
All dmay md Plt as bmaed a the W . peedfic p1 m ccinpoidma adeles d by lmud I eam

L.2
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DESC ESOC Summary

Pmmdm

Pasound(Pe ) Ububdended Monthly Cabl Salary per Call Cabs per FMh
Payroll Cous

March 1991
April 1991
may 1991
Ja=m 1991
July 1991
Au•st 1991
Septmber 1991
October 1991 13.5 323.514 16,867 1.40 1.249
November 1991 13.5 23..84 11.330 1.99 876
December 1991 13.5 23,584 11,437 2.06 347
J/ary 1992 13.5 23,.84 12,437 1.90 921
Felbuary 1992 13.5 23..84 19.564 1.21 1.449
Mawrh 1992 13.5 23,584 18,151 1.30 1.345
April 1992 13.5 23.584 18,240 1.29 1,351
May 1992 13.5 23.584 14.651 1.61 1.085
Jim 1992 1I.5 23.W4 14306 1.65 1.060
July 1992 13.5 23.54U 17.151 1.38 1,270
August 1992 13.5 23.584 15,439 1.53 1,144
September 1992 13.5 23,.W4 16399 1.44 1.215

Averag Before ESU 15.539 S1.52 1.151

Octber 1992 Trmnition Period
November 1992 7.5 13.2M 22.774 0.58 3.037
Denember 1992 7.5 13.214 23.941 0.55 3,192

Average After ESW 23.358 50.57 3.114

Averale Moumly Calls With ESX 23357.5
Ca&Pnrmoo d Per o Wiotý MS 1.15 1.1
hquusd FIriaq,=red wthmouM ESEX 20.3
FrM Avoided 6
Bd•uMd Perauwe Coss Avoided $184463

All ca def VM mMWd fon. ESM nzepa. oi ad wik cau, pbh ivmm , wa au ansd fort penod.
All dmay and FFE da m badn sft pdie pa a I competimt a dimainad by plmamm rum ad burviw

m33
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D=SC ESOC

Unbukd sd Mofth
Perunoel (FIB) Payrol cost CaUs Saly per call Casl per FIE

Jnuary 1992 11 319.293 16.039 $1.20 1.458
Feuway 1992 11 19.293 15,600 1.24 1,413
March 1992 11 19.293 16,368 1.18 1.488
Api 1992 11 19.293 15.8" 1.22 1.441
May 1992 11 19,293 14.571 132 1=..2
June 1992 11 19,293 15,591 1.24 1,417
July 1992 11 19.293 16365 1.18 1,488
August 1992 11 19.293 16,628 1.16 1.512
Sqpmnbe 1992 11 19,293 15.920 1.22 1,438
Ocober 1992 11 19=293 173"6 1.11 1,579
November 1992 11 19,293 15,955 1.21 1,450
Decnbcr 1992 11 19.293 16,571 1.16 1,.506
Jm#ury 1993 11 19,293 16A060 1.20 1.460
Febuary 1993 11 19=29 16.060 1.20 1.460
March 1993 11 19,293 16,060 1.20 1,460
April 1993 11 19,293 16,060 1.20 1,460
May 1993 11 19=293 16,060 1.20 1,460
Jam 1993 11 19=293 16,060 1.20 1,460

Pro ESEC Average 16,060 1.20 1.460

July 1993 8 19=293 29.544 0.65 3,672
August 1993 8 19,293 29.544 0.65 3.672
Sepemnbr 1993 8 19,293 29,.544 0.65 3.672
Ocber 1993 8 19.293 29.544 0.65 3,672
November 1993 8 19,293 29.544 0.65 3,672
Decembe 1993 a 19,293 29.544 0.65 3.672
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